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Art.  L — On  Alpine  Geology;*  by  T.  Sterrt  Hunt. 

SiNCB  the  days  of  de  Saussure,  the  Alps  have  been  the  ob- 
ject of  constant  study.  No  other  portion  of  Europe  oflFers  so 
many  problems  of  interest  to  the  geologist  and  the  physical 
geographer  as  this  great  mountain  chain,  whether  we  consider 
its  lakes,  glaciers  and  moraines,  its  curiously  disturbed  and 
inverted  fossiliferous  strata,  which  seem,  at  first  sijfht,  arranged 
for  the  confusion  alike  of  paleontologists  and  stratigraphists,  or 
the  crystalline  rocks  which  form  its  highest  summits.  To  give 
a  list  of  the  various  investigators  "who  have  contributed  their 
share  to  the  elucidation  of  this  region  would,  of  itself,  be  no 
slight  task,  and  would  besides  be  foreign  to  our  present  purpose ; 
which  is  to  call  attention  to  the  learned  work  of  Prof  Alpnonse 
Favre  of  Geneva,  in  which  he  has  given  us  the  results  of  more  than 
twenty -five  years  of  labor  in  the  study  of  Alpine  geology,  chiefly 
in  Savoy  and  the  adjacent  parts  of  riedmont  and  Switzerlano, 
embracing  Mont  Blanc  and  its  vicinity.  It  is  now  twelve  years 
since  the  present  writer  had  occasion  to  review  in  this  Journal  (II, 
xxix,  118)  some  points  in  Alpine  geology  raised  by  our  author 
in  his  memoir  Sur  les  terrains  liassque  et  keuperien  de  la  Savoiej 
published  in  1859.  Since  that  time  the  views  then  maintained  by 
Favre,  have,  in  suite  of  much  opposition,  gained  around,  and  are 
set  forth  at  len^n  in  the  present  work,  supported  by  an  amount 
of  evidence  which  seems  convincing.     We  shall  endeavor  from 

*  Recherches  G^logiqner  dans  les  parties  de  la  Savoie,  du  Piemont,  et  de  la 
SiiiBse  ToisiDes  du  Mont  Blanc,  avec  un  Atlas  de  32  planches,  par  Alphonse  Fayre, 
Professeur  de  G^^ogie  4  PAcad^mie  de  Geneve.    3  vols.  8vo.    Paris,  1867. 
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its  pages  to  present  a  condensed  summary  of  our  present  know- 
ledge of  the  structure  of  Mont  Blanc  and  the  adjacent  regions. 

The  crystalline  rocks  of  the  Alps,  as  first  shown  by  Studer, 
do  not  form  a  continuous  chain,  but  appear  as  distinct  masses, 
separated  from  each  other  by  uncrystalline  sedimentary  de- 
posits, generally  fossiliferous.  According  to  Desor,  .there  are 
between  Nice  and  the  plains  of  Hungary  not  less  than  thirty- 
four  such  areas,  standing  up  like  islands  from  out  of  the  sedi- 
mentary rocks,  and  presenting  for  the  moat  part  a  fan-like 
structure  {en  eventail).  Of  these  masses  of  crystalline  rock, 
Mont  Blanc  is  the  most  remarkable,  and  is  described  by  Elie 
de  Beaumont  as  "  rising  through  a  solution  of  continuity  in  the 
secondary  strata,  which  may  be  compared  to  a  great  button- 
hola"  The  length  of  this  area  of  crystalline  rock,  measured 
from  the  Col  du  Bonhomme  on  the  S.  W.  to  Saxon  in  the 
Valais  on  the  N.  E.,  is  fifty-nine  kilometers,  while  its  breadth, 
from  Chamonix  on  the  Ts.  W.  to  Entr^ves  near  Courmayeur 
on  the  S.  E.,  is  fourteen  kilometers.  The  length  of  the  central 
mass  of  protogine  is,  however,  only  twenty-seven  kilometers.  Of 
the  numerous  peaks  in  this  area  the  highest  attains  an  elevation 
of  4810  meters  above  the  level  of  the  sea,  being  3760  meters 
above  the  valley  of  Chamonix  and  3520  meters  above  the  val- 
ley of  Entr^ves.  This  great  mass  is  described  by  Favre  as  sup- 
ported at  the  four  comers  by  as  many  buttresses  rising  from 
the  surrounding  valleys,  and  known  as  the  Cols  de  Balme,  de 
Voza,  de  la  Seigne  and  de  Ferret  The  distance  between  the 
two  valleys  just  named  is  only  13,600  meters,  and  the  bold- 
ness with  which  the  mountain  rises  from  them  is  strikingly 
apparent  if  we  take  the  Col  de  TAiguille  du  Midi  and  the  Col 
du  G&nt,  which  are  about  3460  meters  above  the  sea,  and  dis- 
tant from  each  other  5,000  meters,  giving  a  slope  of  about  30°. 
A  still  greater  inclination  is  obtained  if  we  choose,  instead  of 
these,  the  summits  of  the  Aiguilles  which  bear  the  same  names, 
and,  although  now  isolated,  represent  portions  of  the  former 
mass  of  Mont  Blanc. 

The  crystalline  rocks  of  this  region  present  two  types,  1st, 
the  protogines  which  form  the  center,  and  2nd,  the  crystalline 
schists  which  occupy  the  flanks  and  form  the  Aiguilles  Eouges. 
These  schists  are  also  found  at  a  great  elevation  on  the  mountain; 
at  the  Grands  Mulcts  (4666  meters),  the  rocks  are  talcose  and 
quartzose  schists  with  graphite,  hornblende,  epidote,  talc,  and 
asbestus,  and  similar  rocks  and  minerals  are  found  from  thence 
to  the  summit  The  protogines  themselves,  according  to  the 
evidence  of  nearly  all  who  have  studied  them,  are  stratified 
rocks,  gneissic  in  structure,  and  pass  in  places  into  more  schis- 
tose varieties,  though  Favre  regards  the  distinction  between 
these  and  the  crystalline  schists  proper  as  one  clearly  marked. 
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The  outlines  presented  by  the  weathering  of  the  protogine  are 
very  unlike  tne  rounded  fonns  assumed  by  true  granite  rocks. 
According  to  Delesse,  the  rock  to  which  Jurine  gave  the  name 
of  protogine  is  a  talco-micaceous  granite  or  gneiss,  made  up  of 
quartz,  generally  more  or  less  grayish  or  smoky  in  tint,  with 
orthoclaae,  grayish  or  reddish  in  color,  and  a  white  or  greenish 
oligoclase  with  characteristic  striae,  often  penetrated  with  green- 
ish talc.  The  mica  [biotite],  which  some  previous  observer 
had  mistaken  for  chlorite,  is  dark-green  in  color,  becoming  of 
a  reddish  bronze  by  exposura  It  is  binaxial,  nearly  anhydrous, 
and  contains  a  large  portion  of  ferric  oxide.  The  composition 
of  the  protogine  rock,  as  a  whole,  differs  from  that  of  ordinary 
granite,  according  to  Delesse,  only  in  the  presence  of  one  or  two 
hundredths  of  iron-oxide  and  magnesia.  The  name  of  arkesine 
was  given  by  Jurine  to  a  variety  of  protogine  containing  chlo- 
rite with  hornblende,  and  sometimes  sphena  Among  the  other 
crystalline  rocks  of  the  Alps  are  various  talcose  and  chloritic 
schists,  with  steatites,  chromiferous  serpentines,  diallage  rocks, 
diorites,  and  euphotides,  associated  with  beds  of  petrosilex  or 
eurite,  frequently  porphyritic.  Highly  micaceous  schists,  often 
quartzose,  and  holding  garnet,  staurolite  and  cyanite,  are  also 
met  with  among  the  crystalline  rocks  of  the  Alps.  A  great 
belt  of  serpentine  and  chloritic  schists,  traced  for  a  long  distance, 
may  be  seen  at  the  base  of  the  Montanvert  overlaid  by  the 
euritic  porphyries  into  which  they  appear  to  graduate,  the  whole 
series,  nere  supposed  to  be  invertea,  dipping  at  about  60°  from 
the  valley  of  Cnamonix  toward  Mont  Blanc,  and  overlaid  by 
the  more  massive  gneiss  or  protogine.  The  chloritic  and  talcose 
schists  of  the  Alps  have  close  resemblances  with  those  of  the 
Urals,  and  as  Damour  has  shown,  contain  a  great  many  mineral 
species  in  common  with  them.  Favre  has  moreover  re- 
marked the  strong  likeness  between  the  chloritic  and  talcose 
schists  and  the  mica-schists  with  staurolite  of  the  western  Alps 
and  those  found  in  Great  Britain. 

Granite,  though  not  abundant  in  the  vicinity  of  Mont  Blanc, 
occurs  in  several  localities,  the  best  known  of  which  is  Valorsine, 
where  a  porphyroid  granite  with  black  mica  forms  considerable 
masses,  and  sends  large  veins  into  the  adjacent  gneisa  These, 
with  others  found  at  the  Col  de  Balme  and  in  the  Aiguilles 
Bouges,  appear  to  be  true  eruptive  granites.  Numerous  small 
veins  met  with  among  the  crystalline  schists  in  the  gorge  of 
Trient  appear,  however,  to  belong  to  what  I  have  described  as 
endogenous  granites  (Notes  on  Granite  Bocks,  this  Jour.,  II,  i,  87). 
Favre  has  himself  maintained  that  they  are  the  results  of  aqueous 
iniSltration,  and  has  noticed  the  fact  of  a  joint  running  longi- 
tudinally through  the  middle  of  many  of  them  as  an  evidence 
of  this  mode  of  formation. 


4  T.  &  Hunt  on  Alpine  Otology. 

The  uncrystalline  strata  in  the  region  around  Mont  Blanc 
include  representatives  of  the  carboniferous,  triassic,  Jurassic, 
neocomian,  cretaceous  and  tertiary.     The  existence  of  an  ap- 

1)arently  carboniferous  flora,  and  its  intimate  association  with  a 
iassic  muna,  has  long  been  a  well  known  fact  in  Alpine  geology. 
In  1869,  Favre  pointed  out  the  existence  of  a  zone  of  triassic 
rocks  in  this  region  represented  by  red  and  green  shales,  with 
sandstones,  gypsum,  and  a  cavernous  magnesian  limestone 
(cargneulei  These  rocks  had  long  before  been  referred  to  this 
period  by  Buckland  and  Bakewell,  but  their  horizon  was  estab- 
lished by  the  discovery  of  Favre  that  their  position  is  inter- 
mediate between  the  carboniferous  and  the  strata  containing 
Aricula  contorta,  the  Kossen  beds,  or  the  EhsBtic  beds  of 
Qiimbel,  which  are  recognized  as  forming  a  passage  between 
the  trias  and  the  lias,  at  the  base  of  the  Jurassic  system.  To 
these,  to  the  northwest  of  Mont  Blanc,  succeed  the  higher 
members  of  the  system,  followed  by  the  neocomian,  the  creta- 
ceous and  the  nummulitic  strata  of  the  eocene  with  overlying 
sandstones  and  shales,  the  flysch  of  some  Alpine  geologists. 

Few  questions  in  geology  have  been  more  keenly  debated, 
or  ^ven  rise  to  more  often  repeated  examinations,  than  the  as- 
sociation of  a  carboniferous  flora  with  liassic  belemnites  in 
the  districts  of  Maurienne  and  Tarentaise,  to  the  southwest  of 
Mont  Blanc.  As  seen  at  Petit-Coeur,  the  schists,  with  impres- 
sions of  ferns  and  beds  of  anthracite,  were  so  long  ago  as  1828 
described  by  Elie  de  Beaumont  as  apparently  intercalated  in 
the  Jurassic  system.  Scipion  Gras,  and  Sismonda  after  him,  have 
agreed  in  reading  the  rocks  as  constituting  one  great  system, 
which  accoraing  to  Gras  is  of  carboniferous  age,  but  with  a  Ju- 
rassic fauna,  while  de  Beaumont  and  Sismonda,  on  the  contrary, 
regarded  it  as  of  Jurassic  age,  but  with  a  carboniferous  flora,  and 
imagined  that  by  some  means  there  had  been  in  this  region  a 
local  survival  of  the  vegetation  of  the  paleozoic  period.  These 
conclusions  were  accepted  by  many  geologists,  though  re- 
jected by  not  a  few.  A  brief  account  of  the  controversy  up  to 
that  date  will  be  found  in  this  Journal  for  January,  I860,  page 
120,  and  in  the  work  of  Favre  now  before  us  the  whole  matter 
is  discussed  at  great  length  in  chapter  xxx.  The  anthracitic 
system  of  the  Alps,  as  recognized  by  Gras,  was  by  him  estimated 
to  have  a  thickness  of  from  25,000  to  30,000  feet,  and  included 
besides  the  dolomites  and  gypsums  now  referred  by  Favre  to 
the  trias,  coal-plants  and  layers  of  anthracite,  together  with 
limestones  holdmg  belemnites  of  Jurassic  age.  Included  in  this 
great  system  were,  moreover,  gneissic,  micaceous  and  talcose 
rocks,  with  graphite,  serpentine,  euphotide,  etc.,  all  of  which 
were  regarded  by  Gras  as  formed  by  the  local  alteration  of  por- 
tions of  the  anthracitic  system.     To  this  was  added  in  1860  the 
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discovery  by  PiUet  of  nammulitic  beds  intercalated  in  the  same 
series  near  St  Julien  in  Maurienne.  This  fact  was,  however,  in 
accordance  with  the  conclusion  previously  reached  by  Sismonda 
from  an  examination  of  Taninge,  that  "  the  plants  of  the  car- 
boniferous period  were  still  flourishing  while  the  seas  were  de- 
positing the  rocks  of  the  nummulitic  period." 

The  question  involved  in  this  controversy  had  more  than  a 
local  interest,  since  it  touched  the  very  basis  of  paleontology, 
by  pretending  that  in  the  Alps  the  laws  of  succession  which 
elsewhere  prevail  were  suspended,  and  that  the  same  type  of 
vegetation  had  continued  unchanged  from  the  paleozoic  to  the 
tertiary  period.  Already  in  1841  Favre  had  brought  forward 
the  suggestion  of  Voltz,  that  these  apparent  anomalies  might 
be  explained  by  inversions  of  the  strata,  but  this  notion  was 
rejected  by  de  Mortillet  and  Murchison,  as  inadmissible  for  the 
section  at  Petit-Coeur.  The  recognition  by  Favre  in  1861  of 
the  true  age  and  position  of  the  cargneules  and  their  associated 
rocks,  however,  threw  a  new  light  on  the  question,  for  it  was 
shown  that  these  triassic  rocks  were  interposed  at  Petit-Coeur 
between  the  limestones  holding  belemnites  and  the  schists  with 
coal-plants.  In  1861,  the  Geological  Society  of  France  held  its 
extraordinary  session  at  St.  Jean  in  Maurienne,  and  there  also 
the  succession  was  made  clearly  evident,  as  follows :  nummulitic, 
liassic,  infra-liassic,  triassic,  and  carboniferous ;  the  last  resting 
on  crystalline  schists. 

Attempts  had  been  made  to  sustain  the  supposed  Jurassic  age 
of  the  so-called  anthracitic  formation,  by  maintaining  that  some 
at  least  of  the  coal-plants  were  Jurassic  forms ;  but  Heer,  who 
had  long  maintainea  the  contrary,  published  in  1863  a  farther 
study  of  the  fossil  flora  of  Switzerland  and  Savoy,  in  which 
he  showed  that  of  sixty  species  fourteen  are  peculiar  to  these 
regions,  while  forty-six  belong  to  the  carboniferous  flora  of 
Europe,  and  twenty-seven  are  common  with  that  of  North 
America.  One  species  only  has  been  indentified  as  of  liassic 
age,  viz :  Odontopteris  cycadea  Brongn.,  and  is  found  in  a  locality 
near  Jurassic  belemnites,  but  associated  with  no  other  plant 

Both  Lory  and  Pillet  now  admit  with  Favre  that  the  supposed 
paleontological  anomalies  of  this  region  have  no  existence,  and 
that  this  anthracitic  system  includes  carboniferous,  Jurassic  and 
nummulitic  strata  inverted  and  folded  upon  themselves ;  nor  is 
it  without  reason  in  this  connection  that  Lory  remarks  upon 
"  the  illusions  without  number  to  which  a  purely  stratigraphical 
study  of  the  Alps  may  give  rise."  To  this  we  may  aad  the 
judgment  of  Dumont,  in  discussing  the  disturbed  and  inverted 
anthracitic  system  of  the  Ardennes,  that  for  regions  thus  affected 
"  we  cannot  establish  the  relative  age  of  the  rocks  from  their 
inclination  or  their  superposition," 
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These  conclusions  were  not,  however,  admitted  by  Sismonda, 
who  in  1866  presented  to  the  Eoyal  Academy  of  Sciences  of  Tu- 
rin an  elaborate  memoir  on  the  anthracitic  system  of  the  Alps.* 
In  this,  while  admitting  at  Petit-Coeur  the  existence  of  evidence 
of  more  or  less  contortion,  nipture  and  over-riding  {enchevatuJie- 
ment)  of  the  strata,  he  still  maintains  that  the  anthracitic  system 
of  Maurienne  and  Tarentaise  is  one  great  continuous  series 
of  Jurassic  age,  from  the  fundamental  gneiss  and  protogine, 
upon  which  it  immediately  rests,  to  the  upper  member  in  which 
occur  thick  beds  of  anthracite  with  an  abundant  carboniferous 
flora ;  which  he  assigns,  however,  to  the  middle  oolite  (Oxfor- 
dian) ;  the  great  mass  of  strata  below  being  referred  to  the  lias. 
He  then  particularly  indicated  the  line  of  the  great  Mont  Cenis 
tunnel,  which,  commencing  in  the  upper  anthracitic  member, 
should  pass  downward  through  the  quartzites  and  gypsums, 
thence  tnrough  talcose  schists  and  limestones,  as  far  as  feardon- 
necchia.  These  schists  and  limestones,  according  to  him,  are  in 
"a  very  advanced  state  of  metamorphisra,"  and  include  eruptive 
serpentines,  with  euphotide,  steatite  and  other  magnesian  rocka 

Since  the  completion  of  the  tunnel,  Messrs.  Sismonda  and 
Elie  de  Beaumont  have  presented  to  the  Academy  of  Sciences 
of  Paris  an  extended  report  on  the  geological  results  obtained 
in  this  great  work.  It  is  accompanied  by  a  description  of  134 
specimens  of  the  rocks  collected  at  intervals  throughout  the  en- 
tire distance  of  the  tunnel,  which  it  will  be  remembered  passes 
from  near  Modane  in  Savoy  to  Bardonecchia  in  Piedmont 
(about  fifteen  miles  to  the  southwest  of  Mont  Cenis),  a  distance 
of  12,220  meters.  The  direction  of  the  tunnel  is  N.  14*"  W., 
and  the  dip  of  the  strata  throughout  nearly  uniform,  N.  55**  W. 
at  an  angle  of  about  50°.  From  this  we  deduce  by  calculation 
that  the  vertical  thickness  of  the  strata  is  equal  to  nearly  60 
per  cent  of  the  distance  traversed,  or  in  round  numbers  about 
7000  meters.  Of  this  not  less  than  5831  meters,  beginning  at  the 
southern  extremity,  are  occupied  by  the  lustrous  more  or  less 
talcose  schists  with  crystalline  micaceous  limestones,  often  cut 
by  veins  of  quartz  with  chlorite  and  calcite.  Above  there  are 
515  meters  in  thickness  of  alternations  of  anhydrous  sulphate 
of  lime  (karstenite)  with  talcose  schist  and  crystalline  limestone. 
The  anhydrite  enclosed  lamellar  talc  in  irregular  nodules,  with 
dolomite,  crystallized  quartz,  sulphur,  and  masses  of  rock-salt 
This  was  overlaid  by  220  meters  of  quartzite,  occasionally  alter- 
nating with  greenish  talcose  schists,  and  enclosing  veins  and 
masses  of  anhydrite.  A  considerable  break  occurs  in  the  series 
of  specimens  above  this,  but  for  the  distance  of  1707  meters 
from  the  northern  entrance  to  the  tunnel,  corresponding  to  a 
vertical  thickness  of  1024  meters,  we  have  principally  sand- 

*  Memoirs  of  the  Acad.,  2d  series,  xziv,  333. 
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stones,  conglomemtes  and  argillites,  occasionally  with  anthracite. 
The  serpentines  and  euphotides  which  appear  among  the  crys- 
talline schists  at  Bramant,  near  the  line  of  the  tunnel,  were  not 
met  with,  nor  was  the  underlying  gneiss  encountered.  The 
work  terminated  at  Bardonecchia  among  the  crystalline  lime- 
stones. 

According  to  Sismonda  and  Elie  de  Beaumont,  there  is 
throughout  this  entire  section  no  evidence  of  inversion,  disloca- 
tion or  repetition  in  the  series  of  7000  meters  of  strata,  a  conclu- 
sion which  they  support  by  very  cogent  arguments.  Lory,  on 
the  contrary,  while  he  agrees  with  the  observers  just  mentioned 
in  looking  upon  the  crystalline  strata  as  altered  mesozoic,  con- 
ceives th^m  to  include  Doth  trias  and  lias,  and  to  be  placed  be- 
neath the  true  carboniferous  by  a  great  inversion  of  the  whole 
succession.  This  series  of  crystalline  rocks  is  very  conspic- 
uous along  the  S.  E.  side  of  Mont  Blanc,  extending  into  the 
Valais,  and  is  regarded  by  Lory  as  a  peculiar  modification  of 
the  trias  and  has,  so  enormously  thickened  and  so  profoundly 
altered  as  to  be  very  unlike  these  formations  to  the  northwest  of 
Mont  Blanc.  In  this  view  he  is  followed  by  Favre  (§  666. 
753).  The  serpentines  and  related  rocks  of  this  series  are  by 
le  Beaumont,  Sismonda  and  Lory  considered  to  be  eruptiva 
The  latter  speaks  of  these  as  eruptions  contemporaneous  with 
the  deposition  of  the  strata,  probably  accompanied  by  emana- 
tions which  effected  the  alteration  of  tne  sediments.  According 
to  Favre,  they  are  clearly  interstratified  with  the  lustrous  argillo- 
talcose  schists,  micaceous  limestones  and  quartzites  of  the  great 
series,  and  are  by  him  placed  in  the  trias.  He  has  particularly 
described  those  of  Mont  Joret  and  those  of  the  Val  de  Brugli^ 
near  the  Petit  St  Bernard,  where  they  are  immediately  inter- 
stratified with  greenish  schists  and  associated  with  steatite,  hom- 
blendic  and  gneissic  strata.  The  serpentines  of  Taninge  in  the 
Chablais,  to  the  northwest  of  Mont  Blanc,  he  also  classes  with 
these  in  the  trias.  The  conclusions  of  Lory  and  Favre  as  to  the 
geological  age  of  these  crystalline  schists  and  limestones,  appear 
to  us  untenable  in  the  light  of  Sisraonda's  investigations.  If 
we  admit  with  the  latter  that  the  whole  section  of  the  tunnel 
represents  an  uninverted  series,  and  with  Favre  that  its  upper- 
most and  uncrystalline  portion  at  Modane  is  truly  of  carbonif- 
erous age,  it  is  clear  that  the  great  mass  of  crystalline  schists 
which  underlie  the  latter  should  correspond  more  or  less  com- 
pletely to  the  pre-carboniferous  crystalline  strata  to  the  north- 
west of  Mont  Blanc.  Among  these  latter,  in  fact,  as  observed 
by  Favre,  there  occur  at  Col  Joli  and  Taninge  crystalline  lime- 
stones and  talcase  schists  like  those  of  Maurienne.  Accord- 
ing to  this  view,  which  harmonizes  the  conflicting  opinions,  and 
makes  the  crystalline  schists  and  limestones  of  the  southeast 
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pre-carboniferous,  the  anhydrites,  with  limestones,  talcose  slates 
and  quartzites  seen  in  the  Mont  Cenis  tunnel,  are  not  the 
equivalents  of  the  gypsum  and  cargneule  of  the  trias,  but  may 
correspond  to  the  anhydrites,  which  with  gypsum,  dolomite, 
serpentine  and  chloritic  slate,  are  met  with  in  the  primitive 
schists  of  Fahlun  in  Sweden. 

The  existence  of  great  and  perplexing  inversions  of  strata  in 
many  parts  of  the  Alps  is  well  known.  One  of  the  most  strik- 
ing cases  is  that  figured  by  Murchison  in  his  remarkable  paper 
on  the  geology  of  the  Alps  in  1848  (Quar.  Jour.  GeoL  Soc.,  v, 
246),  as  occurring  at  the  pass  of  Martinsloch  in  the  canton  of 
Glarus,  8000  feet  above  the  sea.  Here  nunmiulitic  beds,  dip- 
ping at  a  high  angle  S.S.E.,  are  regularly  overlaid  by  the 
succeeding  sandstone  (flysch) ;  resting  unconformably  and  in  a 
nearly  horizontal  attitude  upon  the  edges  of  which  are  150  feet 
of  hard  Jurassic  limestone,  overlaid  in  its  turn  by  talcose  and 
micaceous  schists,  which  are  by  Escher  regarded  as  similar  to 
those  which  underlie  these  limestones  in  the  valley  below. 
This  mass  of  flysch  appears  near  by  to  dip  beneath  these  lime- 
stones, which,  in  their  turn,  are  regularly  overlaid  by  neocomian 
and  cretaceous  strata.  This  remarkable  superposition  of  sec- 
ondary and  older  crvstalline  rocks  to  tertiary  is  explained  by 
Murchison,  in  accordance  with  the  suggestion  of  H.  JD.  Rogers, 
as  the  probable  result  of  fracture  and  displacement  along  an 
anticlinal  Many  striking  examples  of  inversion  are  described 
by  Favre  in  the  vicinity  of  Mont  Blanc.  The  mountain  of  the 
Voirons,  near  Geneva,  shows  at  its  base  tertiary  overlaid  by 
cretaceous  rocks,  upon  which  Jurassic  strata  are  superimposed. 
Similar  phenomena  are  met  with  along  the  north  side  of  the 
Alps  from  Geneva  to  Austria,  and  at  various  localities  on  the 
southern  side,  in  Lombardy.  This  inversion,  moreover,  is  by 
no  means  confined  to  secondary  and  tertiary  strata.  In  the  val- 
ley of 'Chamonix  the  secondary  limestones  dip  at  a  high  angle 
toward  Mont  Blanc,  and  plunge  beneath  its  crystalline  schists. 
Other  examples  of  the  superposition  of  crystalline  schists  to  the 
fossiliferous  sediments  have  been  pointed  out  by  Elie  de  Beau- 
mont in  the  mountains  of  Oisans,  and  confirmed  by  Lory  and 
Dausse,  while  similar  cases  have  been  recognized  by  Morlot 
and  von  Hauer  in  the  eastern  Alps,  and  by  Ramond,  de  Bouche- 

g3m  and  others  in  the  Pyrenees.  All  of  these  cases  are  by 
avre  regarded  as  examples  of  the  same  process  of  inversion 
already  noticed  in  so  many  instances  among  the  secondary  and 
tertiary  strata  of  the  region.  He  proceeds  to  contrast  these 
examples  with  that  of  the  gneisses,  chloritic  and  micaceous 
schists  which  in  western  Scotland,  according  to  Murchison, 
overlie  fossiliferous  lower  silurian  beds,  and  are  by  him  re- 
garded as  younger.     This,  upon  the  authority  of  Murchison, 
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Favre  r^ards  as  a  singular  and  anomalous  fact  It  should, 
however,  oe  said  that  this  view  of  Murchison  is  rejected  by 
Nicoll,  who  explains  the  appearances  as  the  result  of  disloca- 
tion and  oversliding  of  older  crystalline  schists  upon  the  newer 
fossiliferous  beds,  in  which  case  the  western  Highlands  will 
form  no  exception  to  the  general  law  of  similar  appearances  in 
the  Alps  and  Pyreneea* 

The  fact  that  the  Jurassic  rocks  in  the  valley  of  Chamonix 
pass  beneath  the  crystalline  schists  of  Mont  Blanc  was  first  no- 
ticed by  de  Saussure,  and  was  afterwards  observed  by  Bergmann 
and  by  Bertrand,  who  argued  from  this  that  the  limestones  were 
older  than  the  gneiss.  Bertrand's  paper,  as  noticed  by  Favre, 
occurs  in  the  Jour,  des  Mines,  vii,  376  (1797-1798).  Later,  in 
1824,  we  find  Keferstein  inquiring  whether  these  overlying 
gneisses  and  protogines  might  not  be  altered  fiysch  (that  is, 
eocene  tertiary),  a  view  which  he  subsequently  maintained. 
Similar  views  have  found  favor  among  later  geologists :  we  find 
Murchison  asserting  the  eocene  age  of  certain  Alpine  gneisses, 
mica-schists  and  granites ;  while  Lyell  has  suggested  that  the 
protogines,  gneisses,  etc.,  of  the  Alps  may  have  resulted  from 
the  alteration  both  of  secondary  and  tertiary  strata.  (Anniver- 
sary Address  to  the  Geological  Society,  1850).  Studer  has 
taught  that  the  fiysch  of  the  Grisons  has  been  changed  into 
crystalline  gneiss,  while  Eozet  and  Foumet,  with  Lory  and  Sis- 
monda,  have  assigned  to  the  Jurassic  period  the  great  system  of 
gneiss,  with  talcose  and  micaceous  schists,  which  make  up  Monts 
CenLs  and  Pelvoux,  and  much  of  the  mountains  on  the  frontier 
of  Piedmont  and  in  the  Valais. 

Hutton,  as  early  as  1788,  had  taught  that  what  he  called  the 

Erimary  schists  were  sediments,  the  ruins  of  earlier  rocks  altered 
y  heat,  but  it  does  not  appear  that  he  attempted  to  fix  the 
relative  age  of  any  such  altered  rocks.  In  fact,  the  notion  of 
geological  epochs,  based  upon  the  study  of  fossils,  was- not  as 
yet  fully  recognized.  The  suggestions  of  Bergmann  and  Ber- 
trand that  the  crystalline  rocks  of  the  Alps  are  newer  than  the 
fossiliferous  limestones  which  pass  beneath  them,  seems  to  have 
been  the  first  attempt  to  give  to  Hutton's  view  a  definite  and 
special  application,  and  the  inception  of  that  theory  with  which 
we  have  since  become  familiar,  viz :  the  conversion  of  moun- 
tain masses  of  paleozoic,  mesozoic  and  even  cenozoic  sediments 
in  the  Alps  and  elsewhere  into  gneisses  and  other  crystaline 
rocks.  Numerous  sections  in  the  vicinity  of  Mont  Blanc  show 
the  sedimentary  strata  in  their  normal  attitude,  resting  uncon- 
formably  upon  the  crystalline  schists,  while  in  some  localities 
the   whole  succession  from  the  carboniferous   to  the   eocene, 

*  T.  Steny  Hunt,  Address  before  the  American  Association  for  the  Adyance- 
meut  of  Science,  1871,  page  30. 
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both  inclusive,  is  met  with.  In  many  parts,  however,  the 
carboniferous  is  wanting,  and  the  trias  forms  the  base  of  the 
column,  while  elsewhere  the  infra-liassic  beds  repose  on  the 
crystalline  schists,  and  in  the  Bernese  Alps  no  fossiliferous 
beds  lower  than  the  oolite  are  observed.  These  facts  would 
appear  to  be  connected  with  the  movement  of  subsidence; 
which  permitted  the  deposition  of  marine  limestones  above 
the  carboniferous  strata,  and  Fnvre  has  farther  pointed  out,  in 
the  vicinity  of  Dorenaz,  a  y^ant  of  conformity  oetween  these 
and  the  succeeding  formations. 

To  the  carboniferous  belongs  the  well-known  conglomerate 
of  Valorsine,  which  includes  pebbles  of  gneiss,  quartzite,  talcose 
and  mica-schist,  and  of  quartz  veins  holding  tourmaline.     The 
paste,  which  is  reddish,  talcose  and  micaceous,  seems  identical 
with  many  of  the  pebbles,  so  that  it  is  sometimes  difficult  to 
distinguisn  these  from  the  matrix.     A  thin  fibrous  envelope 
often  surrounds  the  pebbles  (§  521).    "Although  the  alternation 
of  these  beds  with  others  holding  plants  shows  them  to  be  of 
carboniferous  age,  it  is  often,  says  Favre,  difficult  to  fix  the 
lower  limit  of  this  formation  on  account  of  the  great  resem- 
blance between  certain  of  the  carboniferous  sandstones  and 
portions  of  the  older  crystalline  schists,  which,  in  cases  where 
the  former  are  destitute  of  pebbles,  makes  it  impossible  to  dis- 
tingish   between  the  two.     Necker,  in  like   manner,  asserted 
that  it  was  impossible  to  draw  a  line  of  demarkation,  and  was 
hence  led  to  assert  a  passage  from  the  one  to  the  other.     The 
same  close  resemblance  wfis  noticed  by  de  Saussure,  and  is  testi- 
fied to  by  de  Mortillet  and  by  Sismonda,  who  says  of  the  feld- 
spathic  sandstone  {gres)  near  St  Jean  in  Maurienne,  that  *'  un- 
less we  take  care  we  run  the  risk  of  being  deceived,   and  of 
confounding  it    with  gneiss,"  while   elsewhere  similar   rocks 
assume  the  aspect  of  granite  from  the  predominance  in  them  of 
feldspar.     Hence   it  has   happened  that  observers  like  Dolo- 
mieu  and  Bakewell  placed  the  anthracites  of  the  Alps  in  the 
mica-slate  formation,  and  that  Berger  described  as  a  **  veined 
granite"  the  Aiguille  des  Posettes,  which,  according  to  Favre, 
consists  of  nearly  vertical   beds  of  carboniferous   sediments. 
In  illustration  of  this  condition  of  things.   Favre   cites   the 
observation  of  Boulanger,  according  to  whom  the  triassic  sand- 
stones of  the  department  of  AUier  are  made  up  of  quartz,  feld- 
spar and  mica,  so  united  as  to  give  rise  to  a  sandstone  which 
would  be  taken  for  a  primitive^rock  but  for  the  occasional  pre- 
sence of  a  rolled  pebble  of  granite.*     The  paste  of  this  Valor- 
sine  conglomerate,  which  seems  identical  with  certain  of  the 
enclosed  pebbles,  appears  according  to  Favre  to  have  undergone 

♦  See  Favre,  Rrrains  liassiqtte  et  keuperieny  etc.  (1859),  pp.  78,  79,  to  which  in 
his  work  he  refers  the  reader  for  further  explanation  on  thii  point 
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a  certain  re-arranffement,  so  that  the  beds  of  these  "  pretendus 
schists  crystallins'  of  the  carboDiferous  are  with  difficulty  dis- 
tinguish^ from  the  "  vrais  schists  crystallins  "  upon  which  they 
rest  unconformably.  I  insist  the  more  upon  these  details,  be- 
cause in  the  earlier  notice  of  Favre's  investigations  I  erroneously 
represented  him  as  including  in  the  carboniferous  a  great  mass 
of  the  older  crystalline  schists. 

In  this  connection  we  may  cite  the  observation  of  Sedgwick, 
who  cites  similar  cases  of  recomposed  rocks  in  Scotland,  "which 
it  is  not  always  possible  to  distinguish  from  the  parent  rock," 
and  remarks  that  "  a  mechanical  rock  may  appear  highly  crys- 
talline because  it  is  composed  of  crystalline  parts  derived 
from  some  pre-existing  crystalline  rock."*  Emmons  also  has 
called  attention  to  the  existence  of  secondary  or  recomposed 
beds  of  fcilcose,  chloritic  and  micaceous  schists  in  the  Taconic 
hills  of  western  New  England,  which,  according  to  him,  have 
been  confounded  with  the  older  parent  rocks.  It  would  hardly 
seem  necessary  to  call  attention  to  facts  which  are  familiar  to 
aU  field-geologists  who  have  worked  much  among  newer  de- 
posits in  the  vicinity  of  older  crystalline  rocks,  were  it  not  that 
their  significance  is  so  great  in  connection  with  Alpine  geology. 

This  deceptive  resemblance  to  the  older  crystalline  rocks  in 
the  Alps,  as  might  be  supposed,  is  not  confined  to  the  carbonif- 
erous. Similar  cases  are  noticed  by  Favre  in  the  trias,  while 
at  the  Cols  du  Bonhomme  and  des  Fours  are  crystalline  aggre- 
gates also  noticed  by  Saussure  as  closely  resembling  the  older 
crystalline  rocks,  which  are  shown  by  the  fossils  of  inter-strat- 
ified beds  to  be  of  infra-liassic  age.  Studer,  in  opposition  to 
Murchison,  maintained  that  the  apparently  granitic  layers  in 
the  flysch  (eocene)  near  Interlaken  are  but  the  debris  of  an 
older  crystalline  rock,  while  the  crystalline  schists  of  the  Bolghen 
mountain  in  the  eastern  Alps,  supposed  by  Murchison  to  be  in 
some  way  interposed  in  the  flysch,  are  both  by  Studer  and  by 
Bou^  regarded  as  merely  masses  of  the  older  crystalline  rocks 
in  a  tertiary  conglomerate,  f 

In  discussing  the  age  of  the  "  true  crystalline  schists  "  of  the 
Alps,  to  make  use  of  his  expression  already  quoted,  Favre,  as 
we  have  seen,  places  them  beneath  the  carboniferous,  and  in 
opposition  to  the  suggestion  of  Murchison  and  the  opinion  of 
Gueymard,  that  they  may  be  of  cambrian  and  silurian  age,  con- 
cludes that  we  have  no  proof  of  the  existence  of  representa- 
tives of  these  systems  in  the  western  Alps  (§  808).  In  this 
connection  we  may  note  with  Favre  the  presence  at  Dienten  in 
the  Tyrol,  of  a  silurian  fauna,  intercalated  in  beds  of  gray  and 
green  chloritic  schists  (§  697  b).  The  gneiss  of  Mettenbach, 
near  the  Jungfirau,  has  afforded  to  Favre  a  pale  green  ophicalce 

*  OeoL  Transiictioiis  (1836),  iii,  479.        f  Jbi±,  ui,  334;  Geol.  Journ.,  v,  210. 
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resembling  that  of  the  laurentian,  in  which  he  has  detected 
Eozoon  Canadense  (§  697  a).  Bkiving  thus  declared  his  convic- 
tion of  the  great  antiquity  of  the  crystalline  schists,  whose 
ruins  enter  into  the  composition  of  the  conglomerate  of 
Valorsine,  he  proceeds  to  remark  that  **  the  part  played  in  the 
Alps  of  Savoy  by  that  mysterious  force  called  metamorphism, 
to  which  the  formation  of  the  crystalline  schists  is  often  attri- 
buted, has  been  greatly  exaggerated."  He  adds,  **I  have 
always  been  surprised  to  find  in  the  Alps  so  few  traces  of  this 
pretended  action,"  and  suggests  that  the  question  has  been  com- 

1)licated  by  the  resemblances  already  noted  between  the  crystal- 
ine  schists  and  the  recomposed  rocks  of  the  coal  measures 
(§  697  c).  In  the  same  spirit  he  declared  in  1869,  that  there 
are  **  scarcely  any  evidences  of  alteration  after  the  Valorsine 
conglomerate ;"  in  the  paste  of  which  he  admits  a  crystalline 
re-arrangement  by  no  means  improbable.*  It  appears  incon- 
sistent with  these  expressions  of  opinion  to  find  our  author 
admitting  with  Lory  the  triassic  and  Jurassic  age  of  the  great 
mass  of  lustrous  schists  and  micaceous  limestones  which  are 
overlaid  by  the  carboniferous  at  Modane,  arid  at  various  locali- 
ties, as  we  have  seen,  include  serpentines,  steatites,  etc.  Our 
author  feels  this  a  difficulty,  and  speaks  of  these  serpentines, 
unlike  those  of  the  Montanvert,  the  Aiguilles  Rouges,  etc,  as 
belonging  to  non-crystalline  formations,  a  character  which  can 
hardly  be  ascribed  to  them.  If,  however,  Sismonda  be  correct 
in  placing  them  below  rocks  which  are,  according  to  Favre, 
true  coal  measures,  these  serpentines  and  steatites,  with  their 
accompanying  schists  and  limestones,  are,  as  we  have  already 
shown,  in  the  same  horizon  with  the  crystalline  schists  to  the 
north  of  Mont  Blanc. 

The  origin  of  the  fan-like  structure  attributed  to  the  Alps 
by  nearly  all  observers  since  the  time  of  de  Saussure,  and  cor- 
rectly represented  in  the  sections  published  by  Studer  in  1851, 
and  by  Favre  in  1859,  is  explained  by  the  latter  in  accordance 
with  the  view  put  forward  bj  Loiy  in  1860.f  He  supposes 
that  the  underlying  crystallme  rocks  forced,  bv  great  lateral 
pressure,  formed  an  elevated  anticlinal  arch,  which,  breaking  on 
the  crown,  from  the  excess  of  curvature,  shows  the  lowest  rocks 
in  the  center  of  the  rupture,  flanked  on  either  side  bv  the  over- 
lying strata.  These,  in  their  upper  part,  are  subjected  to  a 
comparatively  feeble  lateral  pressure,  wnile  the  deeper  portions 
are  lorcibly  compressed  by  the  smaller  folds  on  either  side,  from 
which  results  the  fan-like  or  sheaf-like  structure  of  the  beds.  The 
newer  strata  in  the  synclinals  are  by  this  process  arranged  in 
troughs,  and  are  more  or  less  overlaid  by  the  older  rocks.  Such  a 

*  Terraina  liassiqae  et  keuperierij  77. 

f  L017,  description  geologique  du  Dauphin^  p.  180 
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synclinal  exists  in  the  valley  of  Chamonix,  between  the  two  rup- 
tured and  eroded  anticlinals  represented  by  Mont  Blanc  and 
the  Brevent  In  illustration  of  this  structure  Favre  has  given 
a  grand  section  commencing  to  the  northwest  in  the  mountain 
known  as  Les  Fiz,  which,  overlooking  the  Col  d' Anteme,  rises  to 
a  height  of  3180  meters  and  displays  all  the  Alpine  formations 
from  the  sandstones  of  Taviglionaz,  overlying  the  nummulitic 
beds,  down  to  the  carboniferous,  which  is  seen  resting  on  the 
crystalline  schists.  These  appear  in  the  height  of  Pormenaz 
and  in  the  Brevent,  at  the  northwest  base  of  which  the  carbonif- 
erous rocks  are  arranged  in  a  sharp  fold  dipping  beneath  the 
crystalline  strata.  The  latter  to  the  northeast  rise  in  the  Ai- 
guilles Rouges,  which  ai'e  steep  hills  of  vertical  beds  including 
aomblendic,  chloritic  and  talcose  rocks,  with  petrosilex,  eclogite 
and  serpentine.  The  highest  of  the  Aiguilles  rises  2944  meters 
above  the  sea,  and  consequently  1892  meters  above  the  valley 
of  Chamonix.  This  summit,  which  was  visited  by  Favre,  was 
found  to  be  capped  by  horizontal  strata,  consisting  at  the  top 
of  about  thirty-seven  meters  of  Jurassic  beds,  with  belemnites 
and  ammonites,  underlaid  by  infra-liassic  strata  with  cargneules, 
sandstones  and  schists,  the  whole  resting  upon  vertical  strata  of 
unctuous  mica-schists,  which  enclosed  a  bed  of  saccharoidal 
limestone.  From  thence  we  pass  over  the  valley  of  Chamonix, 
which  holds  enfolded  in  crystalline  schists,  triassic  and  Jurassic 
strata,  and  over  the  summit  of  Mont  Blanc  to  find  the  same 
folding  repeated  between  the  base  of  the  latter  and  the  proto- 
gines  of  Mont  Chetif  The  fan-like  structure  attributed  to  this 
last  is  questioned  bjr  Lory,  according  to  whom  the  strata  of 
this  mountain  dip  uniformly  to  the  southeast,  and  are  overlaid 
by  the  great  mass  of  crystalline  talcose  schists  and  micaceous 
limestones  assigned  by  him  to  the  trias,  but  apparently,  as  we 
have  endeavored  to  show,  a  portion  of  the  pre-carboniferous 
crystalline  schists.  These  rocks  are  well  displayed  farther  on  in 
the  mountain  of  Cramont,  and  are  regarded  by  Favre  as  identi- 
cal with  those  of  Mont  Cenis.*  Lory  conceives  that  the  atti- 
tude of  the  rocks  of  Mont  Chetif  to  the  Jurassic  strata  in  the 
trough  at  the  southeast  base  of  Mont  Blanc  is  due  to  a  great 
feult  with  an  uplift,  which  has  brought  these  older  rocks  to 
overlie  the  Jurassic  beds. 

With  the  facts  before  us,  we  can  with  Favre  trace  the  history 
of  Mont  Blanc  from  the  time  when  over  a  partially  submerged 
region  of  gneiss  and  crystalline  schists  the  carboniferous  strata 
with  their  beds  of  coal  and  their  plant-remains  were  being  de- 
posited ;  many  of  the  strata  being  made  up  from  the  partially 
disintegrated  crystalline  schists  and  scarcely  distinguishable  from 
them.     After  some  disturbance  the  secondary  formations  were 

*  See  in  this  oonnection  Hebert,  Bull  Soc  Oeol.  de  Fr.,  2,  xxr,  366. 
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laid  down  unconformably  alike  over  the  carboniferous  and  the 
older  strata,  followed  by  the  nummulitic  beds  and  their  over- 
lying sandstones,  the  whole,  from  the  base  of  the  trias,  having 
in  this  region  an  aggregate  thickness  of  about  1250  meters. 
Subseqently  to  this  occurred  the  great  movements  which  threw 
into  folds  all  these  strata,  enclosing,  as  in  the  Tarentaise,  the 
nummulites  with  Jurassic  and  carboniferous  fossUs  among  the 
folds  of  the  crystalline  schists.  This  was  followed  by  great 
denudation,  which  removed  from  the  broken  anticlinals  the 
secondary  rocks,  leaving  however,  in  the  horizontal  Jurassic 
beds  which  still  cap  the  Arguilles  Rouges,  an  evidence  of  the 
former  spread  of  these  formations,  which  once  extended  over 
what  is  now  the  summit  of  Mont  Blanc.  It  is  worthy  of  note, 
that  the  highest  portions  of  this  latter  do  not  exhibit  the  under- 
lying gneiss,  but  are  capped  by  crystalline  schists,  which  may 
be  supposed  to  rest  upon  it,  as  do  the  secondary  strata  upon  the 
schists  of  the  Aiguilles  Rouges.  These  elevated .  points  are 
evidences  of  the  enormous  erosion  in  this  region,  the  results  of 
which  have  contributed  to  build  up  in  the  lower  regions  of  the 
Alps  and  in  the  Jura,  the  great  masses  of  miocene  sediment 
known  as  the  molasse ;  a  formation  partly  marine  and  partly 
lacustrine,  which  attain  in  some  parts  a  thickness  of  more  than 
2,000  meters.  This  period  was  followed  by  other  movements, 
which  have  raised  the  beds  of  molasse  to  a  vertical  attitude  and 
in  some  cases  inverted  them,  so  that  they  appear  dipping  be- 
neath the  nummulitic  formation.  It  is  worthy  of  note  that  the 
molasse  near  Geneva  includes  in  its  upper  part  a  lacustrine 
limestone,  followed  by  marls  with  gypsum,  ana  by  lignites. 

That  the  nature  of  the  fan-like  structure  of  the  Alps  is  cor- 
rectly represented  in  the  sections  of  Studer,  Lory  and  Favre, 
can,  we  think,  no  longer  admit  of  doubt  Another  explanation 
was,  however,  possible  ;  the  dipping  of  the  beds  on  either  side  . 
toward  the  center  of  the  mass  might  indicate  synclinal  moun- 
tains, lying  between  two  eroded  anticlinals.  Such  a  mountain- 
structure  appears  not  to  be  uncommon  in  regions  where  the 
undulations  are  moderate ;  and  is,  according  to  Lesley,  frequent 
in  the  anthracite  region  of  Pennsylvania.  Snowdon  in  W  ales, 
according  to  Ramsay,  and  Ben  Nevis  and  Ben  Lawers  in 
the  Scottish  Highlands  (Murchison),  are  also  examples  of 
this  structure,  the  summits  of  all  of  these  being  composed  of 
newer  strata,  beneath  which,  on  either  side,  dip  the  older  for- 
mations. When,  therefore,  geologists  of  authority  from  Ber- 
trand  and  Keferstein  to  Murchison  and  Lyell  maintained  that  the 
crystalline  rocks  of  Mont  Blanc  were  newer  than  the  limestones 
of  the  valleys  on  either  side,  and  even  declared  them  to  be 
altered  sediments  of  the  tertiary  period,  it  was  difficult  to 
regard  Mont  Blanc  as  any  thing  else  than  a  synclinal  moun- 
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tain  similar  in  general  structure  and  origin  to  those  just  men- 
tioned. Hence  it  was  that  in  1860  (this  Journal,  II,  xxix,  118) 
I  remarked  "  the  weight  of  evidence  now  tends  to  show  that 
the  crystalline  nucleus  of  the  Alps,  so  far  from  being  an  ex- 
trudea  mass  of  so-called  primitive  rock,  is  really  an  altered 
sedimentary  deposit  more  recent  than  many  of  the  fossiliferous 
strata  upon  their  flanks,  so  that  the  Alps,  as  a  whole,  have  a 
general  synclinal  stnicture."  This  view  of  the  recent  age  of 
the  crystalline  rocks  of  this  region,  supported  though  it  has  been 
by  the  authority  of  great  names,  must  now,  we  conceive,  be 
abandoned,  and  their  great  antiquity,  as  maintained  by  the 
learned  professor  of  Geneva,  admitted.  It,  however,  remains 
true  that  the  extrusion  and  laying  bare  of  these  ancient  crys- 
talline rocks  is,  as  we  have  seen,  an  event  geologically  very 
recent 

It  would  greatly  exceed  our  present  limits  to  notice  our  au- 
thor's learned  discussion  of  the  superficial  geology,  including  the 
glacial  phenomena,  of  the  Alpine  region,  to  which  the  present 
work  is  devoted.  His  views  upon  some  of  the  most  keenly 
controverted  questions  with  regard  to  glacial  action  will  be 
found  set  forth  in  his  letter  to  Sir  E.  L  Murchison  on  the  Origin 
of  Alpine  Lakes  and  Valleys,  which  appeared  in  the  L.,  E.  and 
D.  Philos.  Magazine,  for  March,  1865. 

This  beautiful  work  of  Prof.  Favre  is  accompanied  by  an 
atlas  of  thirty  two  folio  plates,  embracing  maps,  sections,  views 
and  figures  of  organic  remains,  which  elucidate  the  text  in  a 
very  complete  manner.  It  is  a  magnificent  monument  to  the 
industry,  acumen  and  scientific  zeal  of  one  who  for  a  quarter 
of  a  century,  has  devoted  his  time  and  his  fortune  to  the  purauit 
of  science,  and  has  worthily  completed  the  task  which  his  illus- 
trious countryman  de  Saussure  commenced. 


Abt.  IL — Supplementary  Note  on  the  Oenus  Lkhenocrinus ;  by 

F.  B.  Meek. 

Since  writing  the  remarks  published  in  the  October  number 
of  this  Journal  (p.  299),  I  have  received  from  Mr.  Dyer  a  very 
complete  suit  of  specimens  belonging  to  the  two  known  species 
of  this  curious  type.  One  of  these  specimens  seems  almost  to 
demonstrate  that  the  long,  slender,  column-like  appendage,  men- 
tioned in  the  descriptions,  cannot  correspond  to  the  ventral  tube 
or  so-called  proboscis  of  crinoids.  This  specimen  is  a  small 
individual  oi  L,  Dyeri,  only  measuring  0*22  inch  in  diameter 
across  the  disc ;  yet  its  column-like  appendage  measures  near 
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2 '80  inches  in  length,  and  tapers  very  gradually  and  r^ularly 
from  a  diameter  of  0*03  inch  near  the  disc,  to  that  of  scarcely 
0*01  inch  near  the  free  end,  where  it  actually  appears  to  taper 
to  a  mucronate  point  Of  course  the  canal,  within  so  attenuated 
an  appendage,  must  be  extremely  minute,  and  could  scarcely 
have  performed  the  same  functions  as  that  of  the  ventral  tube 
of  a  crinoid,  even  if  open  at  the  free  end,  which  is  at  least 
exceedingly  improbable. 

The  extreme  tenuity  of  the  free  end  of  this  appendage  (which 
I  had  already  mentioned  as  an  objection  to  viewing  it  as  a  ven- 
tral tube),  appears  to  be  almost,  if  not  quite,  as  strong  an  objec- 
tion to  the  suggestion  that  possibly  the  disc  might  have  been 
a  root,  with  the  real  body  attached  at  the  other  extremity  of  the 
long  appendage ;  since  it  is  scarcely  possible  that  a  body  could 
have  been  supported  at  the  free  end  of  such  an  extremely 
slender,  hair-liKe  organ  as  that  of  the  specimen  under  consid- 
eration. 

This  and  some  of  the  other  specimens  also  show  that,  at  least 
in  the  species  Dyeri^  this  long  appendage,  although  apparently 
equally  divided  longitudinally  by  five  sutures  along  its  entire 
length,  does  not  always  have  the  pieces  of  which  it  is  composed, 
distinctly  alternating  and  interlocking  along  these  sutures, 
excepting  near  the  disc.  On  the  contrary,  these  pieces  sometimes 
become  gradually  less  and  less  alternately  arranged,  until  they 
appear  to  the  eye,  as  examined  by  the  aid  of  a  glass,  to  abut 
against  each  otner,  so  as  to  form  regular  joints,  like  those  of  a 
minute  column  composed  of  little  rings  or  discs  In  the  speci- 
men under  consideration  there  appears,  at  a  first  glance,  to  be 
two  of  these  long  appendages  issuing  firom  one  disc,  or  body, 
but  a  closer  inspection  shows  that  there  are  two  of  the  discs 
growing  or  crushed,  one  against,  or  partly  upon  the  other. 

The  inquiry  has  iDcen  suggested,  whether  these  may  not  have 
been  free  crinoids,  with  the  power  of  attaching  and  detaching 
themselves  at  will,  by  the  flat  side  opposite  the  long  append- 
age? Among  the  objections,  however,  that  present  themselves 
to  this  view,  may  be  mentioned  the  fact,  that  the  most  careful 
examinations  under  the  very  best  magnifiers,  of  both  the  inner 
and  outer  surfaces  of  this  flat  side,  by  which  the  disc  is  usually 
found  attached,  fail  to  detect  even  the  most  minute  openings  ; 
and  as  there  arc  no  traces  of  arms  or  pinnulse,  it  is  difficult  to 
understand  by  what  means  the  animal  could  thus  have  attached 
and  detached  itself,  or  have  sought,  and  adjusted  itself  to,  a  suit- 
able station,  when  once  detached.  In  addition  to  this,  they  are 
sometimes  found  growing  upon  uneven  surfaces,  and  closely 
conforming  to  the  inequalities  of  the  same,  even  to  lines  and 
furrows  on  the  surface  of  a  shell ;  while  the  rigid  radiating 
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laminsB  of  the  interior  would  seem  to  preclude  the  possibility 
of  such  an  adjustment  by  flexibility.* 

It  is  perhaps  scarcely  necessary  to  add,  that  the  irregular 
arrangement  of  the  plates  composing  the  disc  of  this  type, 
without  any  tendency  to  arrange  themselves  into  radial  and 
interradial  series,  together  with  its  general  habit  of  growth, 
show  that  it  belongs  to  the  Oystoidea,  and  not  to  the  typical 
group  of  Orinoidea.  Its  want  of  arms  and  pinnulsB  also  ap- 
proximate it  to  the  Oystoidea^  in  which  the  arms  are  generally 
m  a  more  or  less  rudimentary  condition,  or  the  former,  in  some 
cases,  even  entirely  wanting.  In  its  apparent  entire  absence  of 
both  arms  and  pinnulae,  and  especially  in  its  want  of  visible 
openings,  and  tne  possession  of  a  system  of  internal  radiating 
laminae,  it  is  entirely  peculiar,  and  unlike  any  other  known  type, 
either  of  the  typical  Orinoidea  or  Cystoidea.  How  the  respiratory, 
reproductive,  and  nutritive  functions,  of  such  a  being  as  it 
appears  to  be,  could  have  been  performed,  remains  a  mystery, 
and  hence  it  is  evident  that  sometning  yet  remains  to  be  learned 
in  regard  to  its  structure. 

Of  course,  such  a  form  cannot  be  properly  ranged  in  any  of 
the  recognized  families  of  the  typical  Orinotdea  or  of  the  Cys- 
taideOy  but  should  be  regarded  as  the  type  of  a  new  family  of 
the  latter,  under  the  name  Lichenocrinidce, 


Abt.  III. — A  Cretaceous  Basin  in  the  Sauk   Valley ^  Minnesota; 

by  J.  H.  Kloos. 

Ascending  the  Mississippi  from  Prairie  du  Chien  to  St  Paul, 
we  pass  between  the  lowest  deposits  of  the  Silurian  formation, 
as  It  is  developed  in  the  Northwest  As  far  as  the  mouth  of 
the  St  Croix  river,  the  shores  of  the  mighty  stream  consist  of 
the  lower  or  Potsdam  sandstone,  capped  by  the  lower  magnesian 
limestone,  generally  considered  to  be  the  equivalent  of  the 
Calciferous  sandstone  of  New  York.  From  the  St  Croix  river 
to  Red  Rock,  the  castellated  bluffs  consist  entirely  of  magne- 
sian limestone,  and  give  a  peculiar  character  to  the  scenery ; 
the  sandstone,  participating  in  the  gradual  and  hardly  percep- 
tible northern  dip  of  the  strata,  having  disappeared  under  the 
level  of  the  water.     At  Red  Rock,  St  Peters  sandstone  and 

*  Oda  specimen,  now  before  me,  fVom  Mr.  Dyer's  collection,  is  seen  lying  in  the 
matrix  in  such  a  manner  as  to  expose  the  detached  under  side  of  the  d^sc ;  while 
ooe  of  its  edges  is  curved  and  folded  upon  itself.  As  none  of  the  plaus,  however, 
is  bniken  or  displaced,  nor  aijy  of  the  sutures  between  them  gaping  along  the 
folded  edge,  I  cannot  believe  this  folding  due  to  flexibility,  but  that  some  peculiar^ 
ity  of  its  station  caused  this  individual  to  grow  in  this  way. 

Am.  Jour.  8ci.— Third  Series,  Vol.  Ill,  No.  13.— Jan.,  1872. 
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Trenton  limestone  take  the  place  of  Potsdam  and  Calciferous, 
continuing  to  St  Paul  and -St  Anthony. 

These  are  the  last  exposures  of  Paleozoic  strata  on  the  Miss- 
issippi ;  they  disappear  above  the  Falls  of  St.  Anthony  under 
an  extensive  covenng  of  drift.  Nothing  but  clay,  gravel,  sand 
and  boulders  are  exposed  in  the  low  banks  of  the  river,  until 
near  the  city  of  St  Cloud,  where  we  reach  a  belt  of  granitic,  syen- 
itic  and  dioritic  rocks,  rising  in  long  belts  of  low  hills  over  the 
surrounding  prairia  Here  and*  farther  above,  the  river  takes  its 
way  in  a  series  of  rapids  over  the  ledges  of  the  crystalline  rocks. 
These  extend  over  36  miles,  the  intervals  between  them  being 
filled  and  levelled  with  drift.  On  the  north,  at  the  village  of 
Little  Falls,  they  are  succeeded  by  mica  and  quartzite  slates, 
dipping  to  the  northwest  under  angles  varying  from  66**  to  72^ 

This  belt  is  an  upheaval  of  Azoic  rocks,  crossing  the  State  of 
Minnesota  over  its  entire  length  from  north  to  south,  and  cor- 
responding probably  to  the  lower  part  of  the  Laurentian  system 
of  Canada.  It  is  exposed  on  the  Kainy  River  and  the  lakes  in 
the  extreme  northern  part  of  the  State,  as  well  as  on  the  St 
Louis,  Rum,  Mississippi  and  St  Peter  rivers,  though  over  its 
greatest  extension  concealed  by  recent  deposits.  Gneissoid 
rocks,  prevalent  in  the  northern  portion  of  this  belt,  are  not 
found  on  the  Mississippi,  where,  besides  syenitic  granites,  the  so- 
called  anorthosite  rocks  form  a  characteristic  feature  of  the  for- 
mation.* I  have  not  yet  succeeded  in  finding  the  crystalline 
limestones  of  the  Canadian  Laurentian,  though  at  several  places 
west  of  the  Mississippi  I  have  met  with  large  limestone  boulders, 
which  I  refer  to  this  period-  At  St  Cloud,  Sauk  Rapids  and 
Watab  on  the  Mississippi,  the  rocks  of  the  Laurentian  ndges  are 
quarried  and  are  commencing  to  be  used  extensively  for  fronts 
of  large  blocks  and  government  buildings  at  St  Paul,  Chicago 
and  even  in  cities  lower  down  the  Mississippi  Valley.  Some  of 
the  syenitic  and  dioritic  varieties  form  a  splendid  material  for 
ornamental  work  and  monuments. 

Leaving  the  Mississippi  at  St  Cloud  and  going  westward  up 
the  Sauk  Valley,  we  cross  the  belt  of  Laurentian  rocks  at  right 
angles,  and  remain  among  the  low  granitic  hills  for  26  miles. 
There  is  no  continuous  ridge  or  uplift;  at  several  places  we 
find  ledges  of  granite,  syenite,  granitoporphyry,  hypersthenite 
and  diorite,  either  exposed  at  the  water's  edge  or  cropping  out 
on  the  prairie.  The  river,  however,  has  not  cut  deep  enough 
into  the  solid  rock  to  show  the  continuance  of  the  ledges,  and 
the  glaciers  and  icebergs  of  the  erratic  period  have  swept  over 

*  Sauk  Centre,  40  miles  west  of  the  Mississippi,  is  the  only  place  where  I  found 
an  outcrop  of  granite  to  have  a  somewhat  gneissoid  structure.  It  is  here  associated 
with  a  diabase. 


J.  H.  Kloos — Cretaceous  Basin  in  the  Sauk  Valley.         19 

the  whole  country,  levelling  the  surface,  and  leaving  only  the 
highest  uplifts  of  the  older  formation  exposed  to  view. 

The  first  rock  we  met  with  after  crossing  the  St  Cloud  prairie, 
is  a  red  feldspathic  granite,  protruding  fi-om  the  drift  at  the 
point  where  the  Eockville  road  reaches  the  Sauk.  Like  all  the 
granitic  and  syenitic  rocks  which  I  observed  in  this  part  of  the 
State,  it  contains,  together  with  the  common  feldspar  or  ortho- 
clase,  an  albite  or  other  oligoclastic  feldspar  with  well  defined 
striated  cleavage  planes. 

Eight  miles  fi"om  St  Cloud  on  the  bank  of  the  river,  I  saw 
the  first  boulder  of  an  exceedingly  course  granite,  diflerent 
firom  any  rock  exposed  on  the  Mississippi.  These  boulders  are 
firequent  on  the  prairie  between  Eockville  and  Cold  Spring,  on 
which  they  form  a  marked  feature  by  their  large  size  and  pecu- 
liar shape. 

The  exposed  part  of  one  is  12  feet  long,  10  feet  wide  and  8^ 
feet  high.  Another  one  measured  24  by  14  by  5  feet  All 
planes  and  edges  of  these  boulders  are  rounded,  except  one 
plane  corresponding  with  a  system  of  fissures,  well  defined  on 
every  one  of  them.  At  the  largest  of  all,  the  corresponding 
fragment  was  still  visible,  though  detached  irom  the  principal 
mass,  and  a  space  of  four  feet  now  intervening,  in  which  brush 
and  grass  haa  taken  root 

These  huge  masses  of  granite  have  not  been  transported  far. 
At  Eockville  the  same  rock  forms  a  distinct  ledge,  running  from 
the  range  of  hills  toward  the  river.  The  cliffs  of  the  outrun- 
ning ledge  show  the  same  outlines  as  the  boulders. 

iSiear  Cold  Spring  we  come  to  another  exposure  of  granite, 
the  intervening  four  miles  forming  quite  a  broken  prairie,  tra- 
versed bv  erratic  hills  covered  with  timber.  Here  the  river 
takes  a  leap  over  the  ledge  of  rock  and  forms  a  good  water- 
power,  whicn  is  used  for  manufacturing  purposes.  A  porphyri- 
tic  granite,  not  distinguishable  from  the  same  kind  oi  rock  on 
the  east  side  of  the  Mississippi,  rises  in  beautiful  cliffs  above  the 
water,  and  crossing  these  we  reach  another  extensive  exposure 
of  the  above  described  coarse  granite.  Both  cross  the  Sauk,  and 
the  line  between  them  is  marked  by  a  depression,  in  which  a 
bridge  has  been  swung  across ;  they  strike  very  nearly  east  and 
west  From  here  to  Eichmond  the  coarse  granite  is  altogether 
the  prevalent  rock.  Several  ridges  are  distinguishable,  crop- 
ing  out  on  the  slightly  rolling  table  land,  and  their  presence  is 
marked  on  the  surface  by  a  coarse  grit  of  feldspar  and  quartz. 
They  are  seemingly  in  range  with  the  line  of  hills  at  Cold 
Spring,  bearing  generally  east  and  west 

Richmond  itself  is  built  on  a  high  level  prairie,  entirely 
covered  with  farms,  but  having  rather  a  sanay  soil.     To  the 
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right  the  view  is  bounded  by  a  range  of  timbered  hills,  rising 
abruptly  above  the  prairie  and  extending  in  a  westeriy  direction. 
Near  the  river  and  to  the  southeast  of  the  village,  I  found  quite 
a  variety  of  anorthosite  rocks,  containing  a  triclinic  feldspar  in 
fine  crystals,  with  some  variety  of  pyroxene.  The  texture  of 
these  rocks  is  generally  fine-grained ;  some  are  somewhat  coarser 
and  porphjritic.  They  are  all  of  dark  color,  and  occur  in 
parallel  vems  in  the  granite. 

These  kinds  of  crystalline  rocks  have  a  wide  range  in  the 
Laurentian  belt  of  Mmnesota,  and  present  many  points  of  inter- 
est I  hope  soon  to  have  an  opportunity  to  compare  them  with 
similar  rocKS,  which  in  Germany  have  been  the  subject  of  elabor- 
ate chemical  and  mineralogical  investigations,  and  expect  to 
come  to  very  interesting  results.  As  yet  I  have  had  no  occasion  to 
determine  the  nature  of  the  feldspar  and  the  species  of, pyroxene, 
though  I  expect  to  find  labradorite,  anorthite  and  hyperite,  with 
hornblende,  mica  and  perhaps  protobastite  the  principal  con- 
Btituenta. 

The  Sauk  river  cuts  30  feet  deep  into  the  prairie  at  Kich- 
mond.  In  its  banks  deposits  are  exposed,  differing  entirely 
firom  any  which  are  found  in  the  valley  below  this  point 
They  consist  principally  of  plastic  clays,  of  which  the  prevalent 
color  is  a  dark  blue ;  still  there  are  streaks  of  a  brilliant  white 
running  through  these,  and  some  containing  more  iron  are  yel- 
lowish.  At  one  place  we  see  them  rest  on  a  conglomerate  of 
decomposed  granite  of  a  white  and  light-reddish  color.  At 
another  point  on  the  river,  a  thin  seam  of  iron  ore,  impure 
peroxide  of  iron,  runs  through  the  strata,  and  a  few  feet  above 
the  conglomerate  a  thin  seam  of  an  impure  lignite  can  be  seen. 
All  these  strata  lie  apparently  horizontal.  Thev  belong  to  an 
older  period  than  the  Drift  formation,  and,  as  I  will  show  further 
on,  are  part  of  the  eastern  extension  of  a  Cretaceous  basin  in  the 
old  crystalline  rocks,  which  extend  south  and  west,  and  is  prob- 
ably connected  with  the  Cretaceous  basin  of  Dakota,  so  exten- 
sively developed  on  the  Missouri  river. 

The  banks  of  the  Sauk  river  do  not  throw  much  light  upon 
the  age  of  the  strata,  the  plastic  clay  having  onlv  furnished  me 
the  small  tooth  of  a  Carcharodon.  The  shaft  and  borings, 
which  have  lately  been  sunk  bv  parties  expecting  to  find  coal 
beds  of  economical  importance,  tave,  however,  brought  to  light 
shales  and  slates  containing  fossils,  from  which  we  may  con- 
clude with  absolute  certainty  that  the  formation  is  an  equiva- 
lent of  the  Benton  group  or  No.  2  of  the  northwestern  series  of 
Cretaceous,  as  established  by  Meek  and  Hayden.  Not  only  are 
the  remains  of  fossil  shells  and  of  fishes  the  same  as  those 
found  in  the  Benton  group,  but'the  development  and  nature  of 
the  deposits  are  entirely  similar.     In  both  localities  they  con- 
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sist  predominently  of  plastic  clays,  with  some  shale,  slate,  im- 
pure lignite  and  iron  ore.  The  plasticity  of  those  heavy  clay- 
oeds  is  so  peculiar  to  the  Benton  group,  that  it  can  easily  be 
distinguished  from  the  sandy  and  marly  deposits,  as  well  as 
from  the  marly  limestones  composing  the  succeeding  number 
of  the  Cretaceous. 

As  the  explorations  in  search  of  coal,  above  referred  to,  have 
been  made  by  persons  entirely  ignorant  of  geology,  I  received 
very  imperfect  data  in  regara  to  the  different  strata  through 
which  the  borings  were  made.  A  farmer  having  discovered 
tbe  seam  of  lignite  in  the  bank  of  the  river,  commenced  several 
yeara  ago  digging  a  drift.  After  having  advanced  60  feet,  he 
had  to  abandon  his  imperfect  mining  operation,  the  river  rising 
suddenly  after  a  heavy  rainfall  and  filling  his  drift.  He  after- 
wards K)und  coal  three  miles  north  of  Richmond  among  the 
timbered  hills,  and  investigated  here  through  three  or  four  little 
shafts.  Not  being  protected  in  any  shape,  the  work  had  also 
to  be  abandoned  on  account  of  the  water  rushing  in,  after  he 
had  dug  a  few  feeL  Nothing  was  done  further  until  recently, 
when  some  parties  from  St  Cloud  leased  all  the  land  in  and 
around  Richmond  for  the  purpose  of  exploring  the  supposed 
coal  fields.  They  commenced  sinking  shafts  and  borings  near 
the  spot  where  the  short  drift  was  driven  into  the  river  bank 
six  years  ago.  This  old  drift  opens  i  mile  northwest  of  Rich- 
mond on  the  west  side  of  the  river  a  few  feet  over  the  conglom- 
erate mentioned  above,  and  in  the  blue  clay.  Of  the  coal  or 
lignite  formerly  found  here,  very  little  can  now  be  seen.  The 
small  fragments  which  I  found  were  very  impure,  and  consisted 
mostly  of  bituminous  shale.  The  man  who  performed  the 
work  in  1865,  told  me  that  he  had  followed  a  seam  of  lignite 
four  inches  thick,  which  kept  increasing  in  thickness,  but  re- 
mained impure  and  was  considerably  mixed  with  shale.  The 
lignite  seems  to  dip  towards  the  interior  of  a  high  hill  of  drift, 
which  rises  abruptly  from  the  river  in  a  southwestern  direction. 
He  estimated  the  dip  for  the  whole  length  of  his  60  feet  drift 
to  be  four  feet,  which  would  indicate  quite  an  inclined  condition 
of  the  strata,  as  would  naturally  be  the  case  at  the  extreme 
end  of  a  basin,  near  the  old  shore  of  the  Cretaceous  sea. 

In  a  southwestern  direction  from  the  opening  of  the  drift,  al- 
most on  the  top  of  the  hill,  a  shaft  was  sunk  and  continued  by 
boring  for  180  feet  The  information  relative  to  the  traversed 
strata,  which  I  received  here,  was  entirely  unreliable,  and 
showed  the  greatest  ignorance  on  the  part  of  the  man  who  had 
charge  of  the  work.  The  material  lately  brought  to  the  sur- 
fiice,  and  that  piled  up  around  the  shaft,  consisted  of  blue,  white 
and  yellowish  plastic  clays,  with  few  boulders  and  some  shale. 
There  must  have  been  a  heavy  covering  of  drift  and  gravel  to 
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be  traversed  before  the  clay  was  reached,  thfe  opening  of  the 
shaft  lying  considerably  above  the  plateau  or  level  prairie  on 
which  Richmond  is  built,  but  I  have  no  means  of  ascertaining 
the  thickness  of  the  different  strata.  This  boring  has  since 
been  abandoned  at  180  feet,  when  no  more  coal  had  been 
encountered  than  what  the  old  drift  had  brought  to  light 

Nearer  the  river  another  shaft  and  boring  had  been  sunk. 
Here  I  found  several  fragments  of  shale  containing  scales  ot 
cycloid-fishes,  which  had  been  met  with  near  the  surface  The 
boring  was  afterwards  continued  to  a  depth  of  112  feet,  when 
the  borer  struck  a  hard  rock,  which  proved  to  be  granite.  It 
was  drilled  for  eight  feet,  and  the  fragments  brought  to  light  by 
the  pump  consist  of  feldspar,  quartz  and  pyrites,  such  as  xc& 
found  in  varieties  of  pegmatite  or  graphic  granite,  which  I  also 
found  at  the  nearest  outcropping  ridgew  of  the  crystalline  rocks. 

The  profile  of  the  strata  on  a  line  running  nearly  northeast 
and  southwest,  going  through  the  difiFerent  points  where  investi- 
gations have  been  made,  would  show  aa  in  the  annexed  wood- 
cut: 


rEbnUB  of  tbe  Beoton  group  Cretaceous ;  d,  d,  drift. 
Having  heard  that  fossils  had  been  found  in  digging  wells  on 
Borae  farms  situated  on  the  timbered  hills  south  of  Richmond, 
I  extended  my  investigations  in  that  direction.  There  are  no 
further  exposures  on  the  surface,  which  is  exceedingly  broken 
but  entirely  shaped  out  in  deposits  of  a  Post- tertiary  age.  Two 
miles  south  of  Richmond  I  came  to  a  farm,  where  a  well  had 
excited  the  wonder  and  curiosity  of  the  neighbors.  This  well 
was  30  feet  deep,  from  where  a  hole  had  been  sunk  a  further 
distance  of  10  feet  At  a  depth  of  eight  feet  the  blue  clay  {c  c  of 
the  profile)  was  struck,  passing  into  shale  near  the  bottom  of 
the  well  and  containing  a  number  of  fossils.  The  water  of  this 
well  was  strongly  saturated  with  sulphurated  hydrogen,  but  lost 
the  taste  and  smell  almost  entirely  after  having  been  exposed 
for  some  time  to  the  atmosphere.  When  at  the  place,  I  was 
not  able  to  obtain  more  than  fragments  of  the  shells,  which  I 
had,  however,  no  difficulty  in  recognizing  as  belonging  to  the 
genus  Inoceramus.     Afterwards  the  well  was  dug  down  further, 
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and  I  obtained  some  pretty  fair  casts  and  parts  of  the  shells, 
which  will  be  mentioned  farther  on,  in  a  note  by  Mr.  Meek. 

When  last  heard  from,  the  well  had  a  depth  of  56  feet,  and  a 
boring  had  been  sunk  to  a  further  depth  of  25  feet  The  fol- 
lowing section  is  a  nearly  accurate  description  of  the  strata 
traversed : 

8  feet  gravel  and  sand. 

30     '*     dark  blue  laminated  clay.     Fragments  of  Inoceramus  pro- 
blematicus  and  crystals  of  gypsum. 
8     "     clay  and  hard  sandy  shale  of  alight  blue  color,  with  pyrites, 
mica  and  fish  scalea     Cast  of  Inoceramus,     At  40  feet 
a  thin  seam  of  lignite. 

10  "  same  clay  with  more  shale  3  to  4  inches  thick.  Shells  of 
Inoceramus  and  Scaphites  in  the  shale  having  retained 
their  original  color  and  pearly  luster.  In  50  feet  an- 
other seam  of  lignite. 

15  "  dark  blue  clay  without  shale ;  color  darker  than  the  clay 
above  and  turning  almost  black.  At  65  feet  a  hard 
shale  of  a  grayish  black  color  had  to  be  drilled  through. 

10     "     clay  with  thin  layers  and  seams  of  pyrites. 

As  this  boring  is  commenced  at  an  elevation  of  80  feet  above 
the  level  of  the  base,  communicating  with  the  Sauk  river,  we 
are  on  nearly  the  same  level  with  the  prairie  at  Eichmond.  In 
a  slough,  having  an  outlet  to  the  lake,  at  the  foot  of  the  hills, 
the  blue  clay  lies  near  the  surfaca 

The  locality  which  furnished  me  the  fossils  is  two  miles 
south  of  Richmond,  in  continuation  of  the  line  of  our  profile. 
The  formation  here  has  probably  a  thickness  of  several  hun- 
dred feet 

The  following  note  in  regard  to  the  fossils  already  mentioned, 
is  from  Mr.  F.  B.  Meek,  to  whom  they  were  submitted : 

Mr.  Kloos — Dear  Sir :  The  specimens  sent  by  you  from  near 
Richmond,  Minnesota,  were  duly  received.  They  consist  of  casts 
of  Inoceramus  problematicus,  impressions  apparently  of  AnimO' 
nites  percarinatus^  scales  of  fishes  and  a  small  shark  tooth  allied 
to  Corax  or  Galeus.  Among  the  drawings  also  sent  by  you, 
there  is  one  of  the  inner  volutions  of  Scaphites  larvifomiiSy  or 
some  nearly  allied  form. 

From  these  fossils,  and  the  lithological  character  of  the  bed  in 
which  they  were  found,  there  can  be  no  reasonable  doubt,  that  it 
belongs  to  the  Cretaceous  system,  as  well  as  to  the  Benton  group 
of  the  Cretaceous  series  as  developed  in  the  upper  Missouri  country. 
As  you  have  suggested,  the  locality  at  which  these  specimens  were 
collected,  cannot  be  far  from  the  eastern  limits  of  the  great  Creta- 
c^eous  basin  that  occupies  so  much  of  the  country  along^  the  Upper 
Missouri ;  and  it  is  very  desirable  that  the  eastern  boundary  of 
this  group  of  rocks  should  be  traced  out  as  accurately  as  possiole, 
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through  Minnesota.  Owing  to  the  heavy  deposits  of  Drift  there, 
however,  this  will  be  a  difficult  task,  and  can  only  be  done  by 
careful  observations  of  all  that  is  revealed  by  deep  wells  and 
other  excavations.  Consequently  it  is  important  that  all  the  facts, 
brought  to  light  in  this  way,  should  oe  carefully  noted  and 
published. 

The  amount  of  labor  and  money  squandered  by  the  parties  who 
sunk  the  shafts  and  borings,  and  excavated  the  drifts  mentioned  by 
you,  with  the  vain  hope  of  finding  true  coal  there,  is  another  ex- 
ample of  the  folly  of  undertaking  such  enterprises  without  con- 
sulting some  competent  geologist.  A  sight  of  any  one  of  the 
fossils  already  mentioned,  and  a  knowledge  of  the  fact  that  the 
beds  in  which  they  occur  lie  down  nearly  or  quite  upon  granite, 
would,  as  you  are  well  aware,  enable  any  geologist  to  decide,  ai 
ance^  that  true  coal  will  never  be  found  there.  And  from  all  that 
is  now  known  in  regard  to  the  Cretaceous  series  of  the  Upper 
Missouri,  it  is  also  exceedingly  improbable  that  even  lignite  of 
sufficient  purity,  and  in  proper  quantities  to  be  of  much  practical 
value,  will  ever  be  discovered  in  the  region  mentioned. 

Very  truly  yours,  F.  B.  Meek. 

Washington  City,  D.  C,  1871. 

Future  investigations  must  develop  the  extent  of  this  Creta- 
ceous basin.  At  only  one  more  locality  have  I  succeeded  so 
fisu*  in  finding  the  same  clay.  This  is  on  the  north  shore  of 
White  Bear  Lake,  in  Pope  county,  near  Glenwood,  a  village 
situated  forty-two  miles  west  of  Richmond,  and  seventy-five 
miles  west  of  the  Mississippi.  Here  it  makes  its  appeamnce 
under  a  cover  of  drift,  which  must  be  at  least  200  feet  thick 
and  in  which  all  ofthebeautifiil  landscape  has  been  shaped,  which 
has  made  Glenwood  a  favorite  resort  for  tourists  and  pleasure- 
seekera  This  locality  is  the  only  positive  proof  I  have,  there- 
fore, that  these  strata  extend  over  the  western  portion  of  the 
State,  though  I  have  not  the  least  doubt  that  this  is  the  case, 
and  that  the  Cretaceous  clays  underlie  the  Red  River  flats  of 
Quarternary  origin. 

In  the  southern  part  of  the  State,  on  the  Cottonwood  river, 
Professor  James  Hall  has  traced  the  beds  of  lignite  with  friable 
sandstones  and  arenaceous  clays,  containing  leaves  of  dicotyle- 
donous trees,  known  to  be  Cretaceous.*  This  basin,  lying  in  the 
red  quartzites  of  the  Huronian  formation,  is  probably  an  equiv- 
alent of  the  Dakota  group  on  the  Missouri.  Fragments  of 
baculites  have  been  found  in  Noble  county  in  the  extreme 
southern  part  of  the  State,  in  the  clay  beds  several  feet  under 
the  surface.  These  fragments  are  now  in  the  possession  of  Dr. 
S weeny e,  President  of  the  Academy  of  Natural  Science  at  St. 
Paul,  and  seem  to  indicate  the  occurrence  of  the  highest  beds  of 
the  Cretaceous  series  in  Minnesota. 

*  Notes  upon  the  Greology  of  some  portions  of  Minnesota,  (torn  St.  Paul  to  the 
western  part  of  Uie  State  (Trana  American  PhiL  Soa,  vol  ziii,  pp.  329). 
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Though  all  these  localities  are  fully  250  miles  east  of  the 
Missouri,  there  is  nothing  in  the  configuration  of  western 
Mfnnesota  and  eastern  Dakota  to  forbid  the  thought  of  a  con- 
nection of  the  Cretaceous  strata  firom  the  Mississippi  to  the 
Missouri.  There  are  no  uplifts  of  older  rocks  in  any  of  the 
hills  and  watersheds,  which  are  met  with  between  the  two 
rivers  in  this  latitude.  Both  the  Leaf  Hills  in  Minnesota,  and 
the  CJoteaux  in  Dakota,  are  huge  accumulations  of  drift  I 
have  crossed  the  Leaf  Hills  in  several  places  for  the  purpose  of 
finding  a  line  for  a  railroad  to  the  British  possessions,  and  have 
nowhere  met  with  any  rock  in  place.  These  hills  are  from  six 
to  ten  miles  wide,  and  consist  of  parallel  ranges,  extending 
nearly  northeast  and  southwest  The  slopes  are  everywhere 
covered  with  boulders  and  gravel,  and  the  whole  gives  decidedly 
the  impression  of  being  a  glacial  formation,  in  which  the  long 
lines  oi  parallel  hills  are  old  side-moraines,  and  the  lower  cross- 
ridges  the  former  end-moraines. 

1  have  not  yet  visited  the  Coteaux,  but  all  information 
received  fix)m  voyageurs  and  survevors,  having  crossed  the 
country  between  the  Red  River  and  the  Missouri,  tends  to  show 
that  at  least  between  the  parallels  of  45°  and  47°  they  do  not 
contain  any  upheavals,  and  that  they  are  in  every  respect  similar 
to  the  Leaf  Kills. 

Both  ranges  consequently  have  a  later  origin  than  the  Creta- 
aceous  formation,  and  did  not  exist  when  the  country  was  sub- 
merged by  the  Cretaceous  sea.  They  do  not  necessitate  a  sepa- 
ration of  the  Cretaceous  series  in  different  basins.  The  Benton 
and  subsequent  groups  being  several  hundred  feet  thick  and  of  a 
decidedly  marine  origin,  it  is  more  likely  that  one  large  sea  has 
covered  the  interior  of  the  American  continent  instead  of  shoal 
lakes,  which  would  have  given  origin  to  lacustrine  deposits. 

On  the  maps  showing  the  extent  of  the  Missouri  Cretaceous, 
the  eastern  limits  of  the  formation  are  shown  as  disappearing 
under  a  heavy  covering  of  drift,  and  as  yet  nothing  was  Known 
as  to  the  position  of  the  eastern  rim  of  this  extensive  basin. 

The  Sauk  Valley  and  prairie  at  Richmond  form  the  most 
eastern  limits  of  the  Cretaceous  strata,  and  it  is  probable  that 
they  are  also  situated  near  the  old  northeastern  shore  of  the  sea, 
in  which  they  have  been  deposited.  The  blue  clay  and  seams  of 
lignite  have  been  traced  three  miles  to  the  north  of  the  village. 
At  the  present  time,  all  signs  of  the  presence  of  older  deposits 
under  the  accumulation  of  drift  have  almost  entirely  been 
obliterated,  and  it  is  impossible  to  get  a  correct  idea  of  the 
position  of  the  strata.  The  State  Geologist;  Henry  Eames, 
visited  this  locality  in  1866,  when  three  little  shafts  were  sunk 
by  the  discoverer  of  the  lignite.  He  describes  the  strata  to  be 
inclined  under  an  angle  of  65°.     There  seems  to  have  been  en- 
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countered  three  separate  seams  of  lignite  in  short  distance  under 
each  other,  and  separated  by  clay  and  shale.  Eames  assumes 
that  they  are  fragments  of  the  same  bed  having  been  brought 
into  its  present  position  by  a  great  slide.* 

Whatever  may  be  the  position  of  the  strata  in  this  locality, 
there  can  be  no  doubt  that  the  granitic  ledges  of  the  Laurentian 
belt  crop  out  in  the  vicinity,  and  that  they  are  covered  by 
heavy  timber.  At  Sauk  Center,  a  village  situated  on  the  Sauk 
river,  forty  miles  west  of  the  Mississippi,  I  found  granite  and 
diabase  in  parallel  ledges,  cropping  out  on  the  pmirie.  This 
place  is  only  a  few  miles  north  of  a  line  drawn  from  Eichmond 
to  Glenwood.  The  present  bed  and  valley  of  the  Sauk  river 
can  therefore  safely  oe  taken  as  nearly  defining  the  northern 
limits  of  the  basin. 

Further  researches,  to  define  the  eastern  and  northern  bound- 
aries of  the  great  Cretaceous  sea  bordering  on  the  Eocky  Moun- 
tains, will  be  of  great  interest  for  the  geology  of  the  interior  of 
the  American  continent  The  future  will  probably  show  that 
Cretaceous  strata  are  spread  over  a  great  area  in  Minnesota, 
resting  oh  Laurentian,  Huronian  and  Silurian  rocks,  and  cov- 
ered partly  by  Tertiary  deposits. 

St.  Paul,  Mionesota,  October,  1871. 
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by  U.  P.  James. 

Cyrtolites  costatus.  Body  of  shell  nearly  cylindrical; 
volutions  about  three,  barely  contiguous,  enlarging  rapidly ; 
aperture  nearly  circular,  slightly  expanded ;  surface  marked 
by  strong  longitudinal  costse,  smaller  costse  coming  in  at  dif- 
ferent stages  of  growth,  so  that  as  they  approacn  the  aper- 
ture every  third  one  is  stronger  and  more  elevated  than  the  two 
between ;  strong  transverse  ribs  or  lines  of  growth  at  irregular 
intervals,  with  fine  striae  between  ;  umbilicus  large  and  deep ; 
diameter  of  disk  eight  lines,  but  in  this  respect  individuals  of 
different  ages  must  vary,  as  well  as  in  the  number  intermediate 

COStSB. 

This  species  may  be  readily  determined  by  the  strong  longi- 
tudinal costsB  and  deep  umbilicus. 

Position  and  locality, — ^Lower  Silurian,  Warren  county,  Ohio, 
about  the  middle  of  the  Cincinnati  group.  Found  September, 
1871.     My  cabinet 

*  H.  Eames,  Geological  Reconnoissance  of  the  Northern,  Middle  and  other  Cknin- 
ties  of  Minnesota,  in  1866,  St  Paul,  1867. 
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Art.  V. — Glacial  Action  on  Mount  Katahdin;  by   John  De 

Laski,  Carver's  Harbor,  Maine. 

On  the  twenty-first  of  September  last,  in  company  with  Mr. 
George  K  Bird  of  Portland,  a  graduate  of  Harvard  College,  and 
a  guide  from  Sherman,  the  next  town  south  of  Pattern,  I  ascend- 
ed Mount  Katahdin,  the  highest  land  in  Maine,  on  the  south  side 
by  way  of  one  of  the  ** slides."  The  weather  was  fine,  with 
few  clouds  in  the  sky  till  late  in  the  afternoon.  This  slide 
I  take  to  be  the  same  by  which  Prof.  Charles  H.  Hitchcock  and 
party  ascended  to  the  top  of  Katahdin  ten  years  ago.*  On  this 
route,  after  crossing  Avalanche  Brook  at  the  base  of  the  mount- 
ain— the  stream  of  which  is  fed  by  springs  up  toward  the  top 
of  Katahdin — we  found  fossiliferous  rocks  at  various  heights  in 
our  path.  Boulders  of  this  character  were  met  with  well  up 
toward  the  "  Horseback"  ride,  and  I  judged  the  liighest  place 
of  their  occurrence  to  be  seven  hundred  feet  below  the  "  Chim- 
ney" top.  This  is  the  highest  peak  in  the  region  except  Po- 
mola,  tne  apex  of  Katahdin,  which  according  to  Dr.  loung, 
with  whom  T  visited  the  mountain  twenty-four  years  ago,  is 
five  thousand  three  hundred  feet  above  the  sea,  and  according 
to  Prof.  Hitchcock,  eighty -five  feet  higher,  f  I  do  not  think  the 
**  Chimney"  top  is  more  than  three  hundred  feet  below  the  top 
of  Pomola,  and  probably  two  hundred  would  be  nearer  the  truth ; 
and  if  this  is  added  to  the  seven  hundred  feet,  and  the  amount 
taken  from  the  height,  we  have  four  thousand  three  hundred 
and  eighty-five  feet  for  the  height  of  the  fossils  above  the  sea ; 
and  if  we  call  the  foot  of  the  slide  three  thousand  feet  above 
the  ocean,  we  have  nearly  fourteen  hundred  feet  above  the  foot 
of  the  slide  for  the  locality  of  the  upper  fossils. 

In  connection  with  these  Devonian  fossils — all  of  them  im- 
pressions of  shells  of  Oriskany  b^ds — we  found  small  boulders 
of  micaceous  sandstone  and  arenaceous  schist,  and  a  specimen  of 
epidote ;  and  Mr.  Bird  found  a  specimen  of  flint,  undistinguish- 
able  from  chalk  flint,  higher  than  the  localities  of  the  foreign 
boulders  found  by  me.  I  should  judge  his  specimen  to  have 
lain  five  or  six  hundred  feet  higher  than  the  boulders  contain- 
ing fossils.  The  mass  of  flint  would  weigh  a  pound  or  more, 
and  was  water-worn. 

Now  the  question  presents  itself,  how  came  these  erratic 
boulders — fossiliferous  and  non-fossil iferous —  on  the  south  side 
of  Katahdin  ?  The  entire  mountain  so  far  as  I  saw  it — and  I 
We  also  been  up  it  by  the  way  of  the  north  side  to  the  top, 
and  down  that  of  its  eastern  side — is  syenite,  like  that  of  the 
"granite"  of  Vinalhaven,  but  generally  of  a  coarser  texture. 

*  Report  of  Sdentific  Surrej  of  Maine  for  1861,  p.  397        f  lb.,  p.,  308. 
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I  am  not  able  to  agree  with  Prof  Hitchcock  in  regard  to 
the  manner  of  the  deposit  of  these  fossiliferous  boulders. 
He  suggested  that  "  they  came  round  the  west  side  of  the 
mountain."*  If  we  admit  the  iceberg  theory — ^for  the  last 
few  years  considered  nearly  extinct,  and  which  Mr.  Hitch- 
c<jck  advocated  at  the  time  of  writing  the  sentence  above, 
ten  years  ago— there  is  the  smallest  possibility  that  those 
Devonian  fossils  could  have  been  transported  by  icebergs^ — 
or  floe-ice — from  their  native  beds  just  north  of  Katandin 
from  fifteen  to  thirty  five  miles,  and  dropped  on  the  south 
side  of  the  mountain.  The  Oriskanv  beds  are  three  thousand 
feet  lower  than  the  locality  where  the  fossils  were  found  on  the 
shoulders  of  Katahdin. 

The  southwestern  and  southeastern  sides  of  Katahdin  bear 
evidence  of  glacial  erosion — that  is,  these  slopes  have  the  uni- 
form cut-off  appearance,  that  all  our  northern  hills  have,  even 
down  to  the  ledges  of  our  fields.  At  the  base  of  the  slide  by 
which  we  ascended,  we  took  the  direction  and  found  that  all  the 
higher  parts  of  the  mountain  bore  northwest,  north,  and  north- 
east ;  and  it  is  therefore  evident  that  a  glacial  sheet  slowly 
moving  over  this  part  of  Maine,  and  not  investing  the  higher 
parts  of  Katahdin,  could  not  have  had  a  portion  of  its  mass 
so  deflected — from  the  west,  or  east — as  to  crowd  its  boulders 
into  this  southern  locality ;  for  the  sheering  of  the  glacier 
must  have  been  at  right  angles  to  its  normal  path.  The 
glacial  stream  would  have  poured  its  bo  alders  into  this  quiet 
and  depressed  basin  of  ice  on  the  southern  side  of  Katahdin, 
at  an  angle  probably  never  more  than  forty-five  d^^reea. 
And  theory  would  give  a  much  greater  height  to  the  crests  of 
the  deflecting  ice-ridges  or  waves  of  the  glacier,  than  the  height 
of  the  locality  of  those  fossils  found  by  Prof  Hitchcock  and 
myself  Furthermore,  could  these  fossils,  originally  in  situ  not 
far  distant  from  Katahdin,  on  low-lying  lands,  have  worked 
themselves,  during  their  short  journey,  from  the  bottom  of  a 
glacier  to  a  position  fourteen  hundred  feet  higher  into  the 
body  of  the  ice-cap?  Though  large  boulders  do  sometimes 
appear  on  the  surface  of  a  valley-glacier  (having  obtained  this 
position  from  some  inferior  locality  owing  to  the  complex  pres- 
ure  of  the  moving  ice-mass),  we  may  safely  doubt,  I  think, 
whether  small  boulders  weighing  from  half  a  pound  to  two  or 
three  pounds,  would  be  likely  to  be  materially  displaced  as 
regards  their  original  position  in  the  great  glacier,  during  a 
progress  of  not  many  miles,  and  that  up  an  inclined  plain. 

Nor  is  there  much  probability  that  those  fossils  were  origin- 
ally deposited  in  the  localities  where  we  find  them.  The 
"  slide '  is  everywhere  a  plain  of  yielding  sand  and  gravel, 
whose  material  has  a  constant  tendency  to  descend. 

*  Report  of  Scientific  Survey  for  1861,  p.  396. 
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Along  the  "  Horseback"  lie  boulders  so  perched  upon  one 
another  that  we  are  sure  they  were  not  piled  up  by  any  frosts 
to  which  the  mountain  has  been  exposed  in  modem  times ;  in 
fSsM^t,  no  frost  agency  could  have  put  them  in  their  present 
position.  The  ridge  is  narrow,  and  drops  at  an  angle  not  dif- 
fering much  from  forty-five  degreea  We  can  safely  presume 
that  snow  never  accumulates  on  this  ridge  to  any  considera- 
ble depth.  This  locality  is  the  very  focus  of  winds  at  all  sea- 
sons of  the  year,  and  especially  during  the  winter  months. 
What  snow  fells  there  is  probably  transformed  into  ice,  and 
would  not  have  much  downward  movement  over  the  narrow 
ridge  as  avalanches.  These  boulders  I  consider  to  have  been 
loosened  by  the  glacier,  which  invested  and  overtopped  them, 
though  some  of  them  may  be  erratic.  The  evidences  in  re- 
gard to  the  boulders  all  the  way  to  the  **  Chimney,"  is  of  like 
character;  and  the  same  may  be  said  about  those  lying  at  the 
base  of  Pomola,  on  the  north  and  northwest  sides  of  the 
high  ridge  of  which  it  is  the  pinnacle.  This  ridge  runs  for 
two  or  three  miles  toward  the  southwest,  and  is  three  hundred 
feet  above  the  table-land.  The  entire  side  of  this  hill  is  ob- 
structed with  granite  boulders,  generally  angular,  and  some  of 
them  from  ten  to  twenty  feet  square.  The  great  blocks  are 
heaped  upon  each  other  without  order  and  to  such  a  height 
that  it  is  exceedingly  difficult  to  climb  over  them. 

I  believe  the  top  of  Katahdin  to  have  been  overridden  by 
the  glacier,  and  that  the  ice-cap  has  everywhere  degraded  its 
summit,  though,  like  Hitchcock,  1  saw  nothing  of  the  glacier  pol- 
ish and   scratches  there;   nor  should  we  expect  to  find  them 
on  so  high  an  eminence  composed  of  coarse  granite,  where  no 
soil  can  accumulate  to  protect  them  from  the  eroding  action 
of  winter  frosts.    Prof  Hitchcock  thinks  that  the  northern  sides 
of  Katahdin  at  any  considerable  height  have  not  been  stos- 
sed  by  the  drift  agent*     I  can  say  with  great  confidence,  that 
the  northern  side  of  the  mountain  iust  below  the  "Monument," 
which  is  three  thousand  five  hundred  feet  above  the  Wassatta- 
cook,  washing  the  base  of  the  hill,  really  "  appears  like  one 
great  stoss  side,"   and  is  a  glacially  degraded  wall,  just  as  all 
our  hills  in  Maine  are,  at  all  heights  below  that  of  Katahdin. 
We  see  boulders  with  rounded  corners  lying  in  place  there, 
and  wonder  why  they  have  not  been  toppled  down  the  mount- 
ain by  the  winter  frosts. 

Furthermore,  we  have  the  fact  of  the  disruption  of  the 
top  of  Katahdin  into  **  strata,"  as  Mr.  Hitchcock  designates 
them.  On  the  south  side  of  the  mountain,  just  under  the 
"Chimney,"  this  disruption  is  very  marked,  apparently  hori- 
zontal, though  the  sheets  probably  (3ip  toward  the  south.     Now 

♦  Report  of  Scientific  Survey  for  1861,  p.  396. 
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the  case  is  that  the  strata  everywhere  slope  from  the  shoulders  of 
the  mountain  downward.  On  the  north  side,  the  dip  is  toward 
the  north ;  on  the  east,  toward  the  east ;  on  the  west,  toward  the 
west ;  and  on  the  south,  generally  toward  the  south.  This  is  the 
case  with  all  the  "  granite  "  hills  of  Maine,  and  is  referable  to  the 
action  of  the  great  glacier  over  them.  This  structure  has  iioi 
been  superinduced  by  superficial  changes  of  temperature,''  as 
Dr.  Hunt  conjectures,  in  billiman's  Journal,  July,  1870,  p.  88. 
Among  all  the  quarries  of  Vinalhaven,  the  surface  is  broken 
into  sheets  or  "  platforms,"  and  at  all  depths  penetrated  by  the 
workmen.  The  deeper  the  quarry  is  workeu,  the  thicker  are 
the  sheets.  They  are  generally  regular  in  their  lines  of  frac- 
ture, running  sometimes  almost  across  the  quarry,  without 
much  variation  as  to  horizontality  ;  and  again  we  see  the  lines 
somewhat  waved  and  distorted.  The  depths  of  these  sheets  in 
the  quarries  wholly  exclude  the  idea  of  their  origin  being  refera- 
ble to  variation  of  atmospheric  temperature,  or  to  any  other 
cause,  I  think,  than  that  oi  glacial  action.*  The  first  suspicion 
I  had  years  ago  of  the  enormous  thickness  of  the  great  gla- 
cier, was  suggested  by  these  remarkable  fractures.  'In  the 
locality  under  the  **  Chimney,''  which  I  have  just  mentioned, 
where  the  formation  is  in  sheets,  and  which  is  more  than  four 
thousand  five  hundred  feet  above  the  sea,  quite  a  stream  of 
water  runs  out  of  the  fracture  and  falls  into  the  "  Avalanche 
Brook,"  which  also,  probably,  has  a  similar  origin.  Wher- 
ever, therefore,  the  bare  front  of  Katahdin  is  open  to  view,  I 
think  it  will  be  found  to  be  shattered  as  I  have  described ;  and 
in  my  judgment  these  effects  must  be  referred  to  glacial  action. 
Now  the  glacier  could  not  have  broken  up  the  top  of  Katah- 
din, unless  the  ice-cap  had  been  several  hundred  feet  in 
thickness  above  the  summit,  to  insure  the  pressure  necessary 
to  fracture  the  rock,  in  connection  with  the  general  progres- 
sive motion  of  the  mass.  It  was  the  slow  grinding  motion  of 
this  ice-sheet  which  broke  up  all  the  surface  of  New  England 
to  great  depths.  I  am  therefore  not  disposed  to  estimate  the 
thickness  of  the  glacier  at  less  than  eight  thousand  feet,  as  I  have 
done  in  my  article  on  the  "  Motion  of  Glaciers,"  in  Vol.  I, 
Part  II,  of  the  Proceedings  of  the  Portland  Society  of  Natural 
History. 

I  add  a  word  on  the  route  to  Katahdin. 

Of  the  different  routes  to  Katahdin  taken  by  tourists,  one 
is  by  way  of  the  West  Branch  of  ihe  Penobscot,  either  down 
it  by  the  way  of  Moosehead  Lake,  or  up  it  from  its  junction 
with  the  East  Branch  ;  and  by  the  way  of  Sherman  to  the 
Hunt  Farm,  and  the  Wassatacook  Stream.     On  this  route,  the 

*  May  not  the  origin  of  this  structure  antedate  both  the  ioe  and  the  action  of 
superficial  temperature  ? — Eds. 
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path  is  generally  taken  to  Katahdin  Pond,  and  south  to  the 
mountain,  though  I  should  prefer  the  route  up  the  Wassata- 
cook  to  the  place  where  Katahdin  comes  down  to  this  stream, 
and  so  up  the  mountain  from  the  north,  where  it  is  easier  of 
ascent  Before  the  summit  is  reached  in  this  direction,  there  is 
a  chance  to  camp  in  the  mixed  growth  of  trees ;  and  starting 
early,  you  can  get  over  the  top  of  the  mountain  without  that 
exhausting  labor  which  attends  ascent  by  the  other  routes. 
The  magnificence  of  this  mountain  is  not  appreciated  without 
a  visit  to  it  Its  base  above  the  surrounding  country  running 
north  and  south  must  be  nearly  ten  miles  long,  and  its  top  in 
this  direction  not  far  from  six  miles.  The  summit  is  in 
general  fiat,  though  having  several  peaks. 


Art.  VL — Tables  for  the  Computation  of  Relative  Altitudes ;  by 

Cleveland  Abbe. 

[Communicated  by  permission  of  the  Chief  Signal  OflBcer,  U.  S.  A.] 

The  computation  of  relative  altitudes  by  barometrical  mea- 
surements is  so  conveniently  performed  by  means  of  the  tables 
published  by  Dippe  in  Schumacher's  Jahrbuch,  and  given  by 
Guyot  as  tables  t)  IV  of  the  Smithsonian  collection,  that  I, 
some  time  ago,  had  occasion  to  transform  these  into  the  units  of 
measure  commonly  used  in  the  United  States.  I  have  not 
altered  the  constants  given  in  the  Smithsonian  edition,  but  have 
extended  the  tables  to  a  range  sufficient  to  cover  several  extreme 
cases  that  have  come  to  my  notice.  The  daily  use  of  the  baro- 
meter in  this  country  for  hypsometrical  determinations,  leads 
me  to  think  that  the  tables  here  presented  will  be  as  convenient 
to  others  as  they  have  proved  to  myself 

The  directions  for  the  use  of  these  tables  are  not  different 
from  those  given  on  pages  54-57  of  section  D  of  the  Smith- 
sonian tables.  It  is  assumed  that  there  are  given,  the  tempera- 
tures (^and  t')  in  Fahrenheit  degrees  at  the  lower  and  upper  sta- 
tion, the  barometric  readings  {b  and  V)  in  inches  and  reduced  to 
the  freezing  point,  and  also  the  latitudes  or  average  latitude  of 
the  stations.     The  altitude  h  is  found  in  American  feet  by  the 

log  A=log  U-)rA'\-C-\-c' 
where  ^^=log  6— log  b' 

and  c  and  c '  are  the  small  corrections  for  the  change  in  the 
force  of  gravity  with  the  latitude  and  the  altitude  respectively. 

Wftflhington,  Nov.,  1871. 
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Difference  of  altitade. 

<f 

• 

0  feet  to 

»    240 

0 

240 

i  • 

722 

+ 

1 

722 

«( 

1203 

2 

1203 

(i 

1683 

3 

1688 

a 

2164 

4 

2164 

4a 

2645 

5 

2646 

i( 

3126 

6 

3126 

i( 

3607 

7 

3607 

(t 

4088 

8 

4088 

(( 

46G9 

9 

4569 

(( 

5050 

+  10          ' 

Difference  of  altitade. 

c 

5050  feet  to  5531 

+  11 

5531 

6012 

12 

6012 

6493 

13 

6493 

6974 

14 

6974 

7455 

15 

7455 

7936 

16 

7936 

8417 

17 

8417 

8898 

18 

8898 

9378 

19 

9378 

9860 

+  20 

'         9860 

10341 

21 

Note. — c  and  c'  are  giyen  in  units  of  the  fifth  decimal  place. 


Art.  VIL — On  the  relative  proportion  of  Iron  and  Sulphur  in  the 
"  Pyrite "  contained  in  several   specimens  of  Iowa  Coal ;    by 

Bush  Emery. 


The  idea  of  making  the  following  examination  was  suggested 
to  the  writer  by  a  notice,  in  a  former  number  of  this  Journal, 
of  the  results  obtained  by  Prof.  Wormley  of  the  Ohio  Geologi- 
cal Survey,  in  his  analyses  of  the  compounds  of  iron  and 
sulphur  found  in  the  coals  of  that  State.  In  these  analyses 
the  amount  of  sulphur  was  found  too  large  for  combination 
with  the  iron  as  FeS^. 

The  method  adopted  in  the  following  analyses  was : — (1)  A 
weiffhed  quantity  of  the  coarsely  pulverized  coal  (see  column  2 
in  the  Table  of  Analyses)  was  soaked  in  water  acidulated  with 
a  few  drops  of  HCl,  the  object  being  to  extract  from  the  coal 
all  mineral  substances  capable  of  solution  by  this  treatment, 
and  especially  soluble  salts  of  iron,  the  presence  of  which 
would  vitiate  the  accuracy  of  the  results  with  regard  to  the 
relative  proportion  of  iron  and  sulphur  in  the  insoluble  com- 
pounds remaining.  This  solution  was  evaporated  to  dryness ; 
and  the  weight  of  the  residue  thus  obtained  is  given  in  column 
8  of  the  following  table.  It  will  be  noticed  that,  with  a  single 
exception,  this  soluble  mineral  matter  exceeds  in  quantity  tne 
combined  amount  of  iron  and  sulphur,  as  given  in  columns  4 
and  6.  Only  a  qualitative  examination  was  made  of  the  solu- 
ble matter,  any  more  extended  investigation  of  it  being  foreign 
to  the  main  question.  Very  large  quantities  of  Fe  and  H, 
SO 4  were  found  in  all  the  samples,  thus  showing  the  extent  to 
which  decomposition  of  a  sulphide  had  already  taken  place. 
In  most  cases,  however,  there  was  little  external  evidence  of 
decomposition.  In  Nos.  1,  2,  6  and  10,  large  amounts  of  Ca 
were  found ;   in  No.   3,  a  very  small  quantity ;  none  in  the 
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others.  In  all  of  the  cases  where  Ca  was  found,  CO,  was  also 
present,  and  especially  in  the  first  four  named.  It  is  believed 
that  what  is  frequently  regarded  as  gypsum  in  coal  deposits,  is 
in  many  cases  a  mixture  of  calcium  carbonate  and  sulphate. 
In  a  large  number  of  examinations  of  Iowa  coals,  made  by  the 
writer  in  connection  with  his  labors  as  chemist  of  the  late  Geo- 
logical Survey  of  that  State,  there  were  but  few  cases  where 
the  application  of  the  test  failed  to  show  the  presence  of  CO,. 

(2)  The  insoluble — by  treatment  (1) — irou  sulphide  was 
thoroughly  digested  with  HCl  and  KCIO,  :  the  solution  thus 
obtained,  after  being  boiled  to  expel  Cl,  was  divided  into  two 
ptirtions :  Fe,Oi  and  BaSO,  determined  successively  in  each ; 
Fe  and  S  calculated  ;  and  the  means  of  the  two  analyses  taken. 
See  columns  4  and  6. 

It  was  also  found  by  carefully  testing  the  filtrate  from  the 
precipitate  of  Fe^O,,  that  Ca  was  present  in  but  three  cases, 
and  tlien  in  very  small  amount 

The  samples  for  analysis  were  selected  with  a  view  of  obtain- 
ing the  largest  possible  quantity  of  visible  sulphide,  while  not 
excluding  that  which  existed  in  a  form  invisible  to  the  eye  and 
disseminated  through  the  coal. 

The  results  of  this  investigation  are  given  in  the  following 

TabU  of  Analyses. 
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■121 

-1«8 

E.  047 

61-31 

6 

19-802 

2-767 

-362 

■414 

■409 

D.  005 

63'05 

s 

17-290 

8-819 

-664 

■645 

-642 

D.  003 

53  23 

12-016 

■480 

-224 

■256 

■262 

E.  -006 

63  91 

8]  15-611 

1-579 

-244 

-279 

■429 

^■150 

63-74 

b|  22-767 

1-708 

-386 

•453 

■407 

D.-046 

60-68 

10 ;  17-698 

1-682 

■250 

-286 

-284 

D.  002 

53-18 

It  will  be  seen  by  the  preceding  table,  that  in  Nos.  5,  6,  7 
and  10,  the  relative  proportion  of  Fe  and  S  correspond  nearly 
to  that  existing  in  FeS,  ;  in  Nos.  2,  3,  4  and  8,  there  is  a 
marked  excess  of  S  ;  while  Nos.  1  and  9  give  the  unexpected 
result  of  a  marked  deficiency. 

It  is  a  source  of  regret  to  the  writer  that  other  duties  have 
prevented  the  making  of  a  larger  number  of  analyses ;  but  it 
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is  to  be  hoped  that  others  may  contribute  to  the  investigation 
of  this  subject 

The  samples  for  analysis  were  furnished  through  the  kindness 
of  Dr.  C.  A.  White  of  Iowa  City,  late  Director  of  the  Iowa 
Geological  Survey. 

Oenetee  Ag^cultural  School,  Lima,  N.  Y.,  Oct.  Slst,  1871. 


Art.  VUL — On  the  Occurrence  in  nature  of  Amorphous  Mercuric 

Sulphide  ;*  by  Dr.  Gideon  E.  Moore. 

In  the  winter  of  18ft7-68,  my  honored  friend,  Professor  J.  D. 
Whitney,  chief  of  the  State  Geological  Survey  of  California, 
directed  my  attention  to  a  peculiar  black  mercury  ore,  which 
he  had  first  noticed  during  a  geological  journey  through  Lake 
County,  California,  in  the  spring  of  1863.  From  its  very 
peculiar  physical  properties  he  had  been  led  to  conjecture  that 
it  might  possibly,  on  investigation,  turn  out  to  be  an  isomor- 
phous  mixture  of  mercuric  sulphide  and  selenide,  analogous  to 
the  Onofriie  of  Haidinger. 

I  undertook  the  investigation,  in  conjunction  with  other  items 
of  analytical  work,  for  the  California  Geological  Survey.  As 
however,  the  issue  of  the  reports  of  this  institution  has  been 
temporarily  delayed,  and  as  the  results  of  the  investigation 
have  proven  to  be  not  without  interest,  I  have  decided,  with 
Professor  Whitney's  kind  permission,  to  make  them  at  once 
public. 

The  mineral  occurs  lining  fissures  and  cavities  in  a  peculiar 
siliceous  veinstone,  and  is  associated  with  crvstallized  and  mas- 
sive iron  and  copper  pyrites,  and  very  small  brilliant  ruby-red 
crystals  of  cinnaoar. 

The  latter,  which  are  of  prismatic  habitus,  show  the  com- 
bination I,  }  (fig.  1),  and  are  provided  with  terminal  faces  at  one 
end  only.     Although  brilliant,  the  faces  do  not  give  ])erfect 
reflections.    The  measurements  therefore,  which  could      i. 
only  be  made  by  observing  the  reflections  of  a  lamp    ^-^^'^JtS. 
flame,  are  only  approximately  correct.  n~~i 

The  mean  of  six  consecutive  measurements  gave : 

Found.  Calculated. 

I  A  1  •  120°  14'  120° 

I  A  I     137°  42'  136°  86'. 

In  most  of  the  specimens  the  minerals  were  arranged  in  the 
following  order. 

First,  a  layer  of  pyrites  of  moderate  thickness,  lining  the 
walls  of  the  cavity,  tnen  a  proportionately  thick  layer  of  the 

•  From  the  Journal  fiir  pnikt.  Chemie,  neiie  Folge. 
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black  mineral  in  question,  very  irregular  in  thickness  and  full 
of  cavities,  lining  which  the  cinnabar  crystals  occurred.  The 
cinnabar  occurs  also  in  fine  grains,  in  places  so  intermixed  with 
the  black  mineral  as  almost  to  present  the  appearance  of  an 
intermediate  stage  between  the  two.  This  appearance  is,  how- 
ever, only  superficial ;  the  lens  always  shows  a  sharp  line  of 
demarcation,  for  the  cinnabar  occurs  always  crystallized  or  cry- 
stalline, the  black  mineral  always  amorphous.*  This  admixture 
made  it  difl&cult  to  obtain  enough  of  the  pure  mineral  for  in- 
vestigation. By  careful  selection  with  the  lens  among  the 
smaller  fragments,  a  sample  was,  however,  at  last  obtained, 
which  presented  the  followmg  properties. 

Entirely  destitute  of  structure  or  cleavage.  Fracture  sub- 
conchoidal  to  uneven,  with  brilliant  surfaces.  Very  brittle 
when  struck  or  bent,  but  tough  under  the  knife.  In  the  agate 
mortar  the  powder  packs  readily  under  the  pestle,  and  takes  a 
high  polish  and  metallic  luster,  similar  to  graphite.  Color 
greyish  black.  Streak  on  porcelain  pure  black.  Luster  me- 
tallic Cuts  with  a  shining  surface.  Hardness  about  3  of 
Mohs'  scale,  somewhat  greater  than  that  of  cinnabar,  but  diffi- 
cult to  determine  exactly  on  account  of  brittleness.  Specific 
gravity  7*701  to  7*748,  varying  somewhat  in  dift'erent  specimens, 
owing  to  intermixed  cinnabar. 

Pyrognostic  characters  those  of  cinnabar.  In  the  closed  tube 
it  sublimes  totally  except  a  slight  residue  of  quartz  and  ferric 
oxide.  The  black  sublimate  yields  a  vermilion  red  powder 
when  care  has  been  taken,  that,  during  the  sublimation,  the 
temperature  of  the  upper  part  of  the  tube  has  not  been  very 
much  lower  than  the  subliming  temperature  of  cinnabar.  The 
experiment  suceeds  best  in  vacuo ;  the  residue  is  then  not  oxide 
but  sulphide  of  iron. 

A  qualitative  analysis  showed  the  presence  of  mercury  and 
sulphur,  with  very  small  quantities  of  iron  and  silica.  The 
quantitative  analysis  was  made  in  duplicate,  as  follows  : 

*  In  all  of  the  six  or  seven  Bpecimens  which  I  had  examined  previous  to  the 
publication  of  this  paper,  the  mineral  occurs,  »s  stated,  without  a  vestige  of  crys- 
tinin«>  structure.  Mr.  Emil  Durand,  of  San  Francisco,  has,  however,  discovered 
specimens  in  which  minute  black  crystals  occur,  and  published  n  notice  of  his  dis- 
oovtry  in  the  San  Francisco  papers. 

Through  the  kindness  of  Prof.  Greo.  J.  Brush,  I  have  had  the  privilege  of  ex- 
amining two  of  Mr.  Dur  <nd'R  specimens.  The  crystals  are  quite  small,  very  irreg- 
ularly developed,  and  betray  in  their  frequent  re-entrent  angles  a  simng  tendeticy 
to  the  formation  of  twins.  In  some  cases,  instead  of  simple  individuals  they  ap- 
pear 10  be  aggregntes  of  minute  cryslals.  The  habit  is  frequently  almcst  ciAiciU^ 
•od  strikingly  different  from  that  of  the  long  prismatic  crystals  of  cinnabar 
which  occur  intermix^d  \yith  and  often  implanted  on  them. 

Unfortunately  none  of  the  specimens  are  sufficiently  perfect  to  permit  a  deter- 
mination of  the  crystalline  form.  The  difference  in  habit  is  however,  sufficiently 
itrikiug  to  warrant  the  supposition  that  they  are  probably  not  isomorphous  wi^ 
diioabar. 


88  O,  jE  Moore — Amorphous  Afercurtc  Sulphide. 

L  (a)  1"4065  gniL,  decomposed  by  Woehler's  method  with  chlorine 
gas  yielded  BaSO^  1-4130  grm.,  insoluble  matters  (quartz) 
0-0036  grm.     {b)  0*83 1 0  grm.  yielded  HgS  0*8290  grm ,  Fe^Og 

11.  (a)  1-4893  grm.,  oxidized  with  chlorine  gas  in  solution  of 
0-0040  gnn. 

caustic  potash,  gave  BaSO^  1*5010  grm.,  quartz  00035  grm. 
(b)  I  -2365  grm.,  oxidized  with  nitro-hydrochloric  acid,  yielded 
HgS  1-2320  grm.,  Fe^Oa  0-0081  grm. 

These  figures  correspond  to  the  following  percentage  com- 
position : 

I.                n.  Mean. 

S                       13-79  13-84  13-82 

Hg                   85-69  85-89  85*79 

Fe                     0-33           0-45  0-39 

Quartz             0*26  0-24  0  25 


100-25 


which  in  its  turn  corresponds  to  : 

HgS  98*92  containing  13*64  S. 
FeS,  0-83  *'  0*44  S. 
Quartz  0*25  


100.00  14-08  S. 

The  mineral  is,  therefore,  simply  mercuric  sulphide  with  a 
little  intermixed  pyrites  and  gangue,  the  cause  of  the  black 
color,  absence  of  crystalline  structure,  and  low  specific  gravity, 
which  distinguish  it  so  strikingly  from  cinnabar,  remaining  still 
to  be  ascertained.  In  spite  of  the  ver^  satisfactory  result  of  the 
quantitative  analysis,  traces  of  coloring  matter  might,  in  this, 
as  in  the  qualitative  analysis,  have  escaped  observation.  That 
the  color  is  not  due  to  the  small  amount  of  iron  pyrites  is 
evident;  Bealey,*  for  instance,  found  in  his  analysis  of  a  beauti- 
ful red  cinnabar  from  California  as  much  as  1 '40  per  cent  of 
iro7i.  The  only  volatile  matters  which  might  be  supposed  capa- 
ble of  producing  such  a  coloration  are  selenium^  tellurium  (?), 
arsenic  (?),  antimony,f  and  lastly  bituminous  compounds,  sucii 
as  those  to  whicli  Idnalite  owes  its  dark  color.  The  lar^re 
quantity  of  sulphureted  hydrogen  precipitate  obtained  during 
tne  analysis  might  easily  have  concealed  traces  of  the  first 
named  substances,  while  carbon  comf)ounds  would  naturally 
only  reveal  themselves  to  special  tests,  therefore : 

The  barium  sulphate,  obtained  during  the  analysis,  was  ig- 
nited in  a  current  of  hydrogen,  as  in  the  quantitative  separation 
of  selenium  from  sulphur,  whereby  a  very  slight  reduction  to 
barium  sulphide  ensued.     The  powder  evolved  a  trace  of  sul« 

♦  Quart.  Jour.  Chem.  Soa,  vol.  iv,  p.  180,  and  Jour,  for  prakt.  Chem.,  Iv,  234. 
f  Wehrle  Ann.  Chem.  Fharm.,  viii,  181, 
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phureted  hydrogen  with  hydrochloric  acid,  but  did  not  lose 
appreciably  in  weight  Furthermore,  3  grams  of  the  mineral 
were  fused  with  sodium  carbonate  and  potassium  nitrate ;  the 
mass,  boiled  with  hydrochloric  acid  to  reduce  selenic  and  tel- 
luric to  selenous  and  tellurous  acids,  and  then  treated  with 
sulphurous  acid,  gave  no  precipitate  even  after  long  standing. 
A  control  experiment,  carried  out  on  the  same  quantity  of  the 
mineral,  to  which  a  few  milligrams  of  selenium  had  previously 
been  added,  gave  a  very  good  reaction. 

Three  grams  were  fused  with  sodium  carbonate  and  potassium 
nitrate.  The  result,  when  treated  after  the  usual  routine  of  a 
qualitative  analysis,  gave  no  trace  of  arsenic,  antimony  or  any 
other  impurity. 

The  powdered  mineral  yielded  no  bitumen  to  ether.  2,1761 
grams  were,  therefore,  burned  with  lead  chromate  as  in  an  or- 
ganic analysis  and  the  resulting  gases,  after  passing  over  a 
stretch  of  ignited  metallic  copper,  conducted  into  baryta  water. 
No  precipitate  was  formed  until,  toward  the  end  of  the  opera- 
tion, a  current  of  air  was  passed  through  the  apparatus.  The 
trifling  precipitate,  which  then  came  down,  was  quickly  filtered 
off,  washed  and  dissolved  in  hydrochloric  acid,  to  which  some 
chlorine  water  had  previously  been  added,  to  oxidize  any  sul- 
phurous acid  which  might  still  be  present  After  standing 
some  time,  the  fluid  was  filtered  from  the  traces  of  barium  sul- 
phate, which  had  precipitated,  and  the  baryta  thrown  down  as 
carbonate.  The  precipitate  weighed  0*0165  grms.,  correspond- 
ing to  carbon  0*0010  grms.,  or  0*04:  per  cent  of  the  original  min- 
eral, a  quantity  so  small  that  it  may  be  safely  ascribed  to  the 
imperfect  purification  of  the  air  used  in  the  combustion. 

No  chemical  reason  for  the  peculiar  difference  in  properties 
from  cinnabar  could,  therefore,  be  detected. 

Mercuric  sulphide,  as  prepared  in  the  laboratory,  exist**  in  two 
forms,  which  were  first  recognized  by  Berzelius  as  distinct  iso- 
meric modifications.  The  first  of  these  is  the  black  precipitate 
produced  by  sulphureted  hvdrogen  in  solutions  of  mercuric 
salts.  The  second,  obtained  from  the  first  by  long  continued 
agitation,  treatment  with  alkaline  sulphides,  etc.,  is  the  crystal- 
line red  powder,  vermilion.  Only  the  latter  variety,  under  the 
name  of  cinnabar^  has  hitherto  been  recognized  in  nature.  The 
assumption  lay  near  that  I  had  to  do  with  the  one  first  named, 
especially,  as  the  very  low  specific  gravity  could  not  be  ac- 
counted for  by  the  presence  of  traces  of  impurities.  The  nat- 
ural cinnabar  has  a  specific  varying  from  8*0  to  8*2,  in  the  mean 
8*1.  Taking  the  latter  number  as  a  basis,  the  specific  gravity 
calculated  for  a  mixture  like  the  one  in  question  would  be 
8-0165,  whereas  it  is  in  fact  7*701, 
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The  most  convincing  proof  of  the  correctness  of  this  supposi- 
tion was  aflforded  by  the  direct  conversion  of  the  mineral  into 
the  red  modification.  A  small  portion  was  triturated  with 
water  to  the  finest  powder,  sealed  in  a  tube  with  solution  of 
potassium  pentasulphide,  and  exposed  to  the  temperature  of 
t)oiling  water.  The  powder,  which  was  pure  black  at  first, 
showed  on  the  morning  of  the  third  day  a  decided  tinge  of  red. 
As  soon  as  no  further  change  could  be  perceived,  the  tube  was 
opened.  The  powder  then  showed  a  brownish  red  color,  not  of 
course  to  be  compared  with  vermilion,  but  still  quite  satisfac- 
torjr  to  one  familiar  with  the  refinements  of  manipulation  re- 
quired to  produce  the  finer  shades  of  color  in  the  latter  sub- 
stance, and,  perhaps,  all  that  could  be  expected,  in  view  of  the 
great  difference  in  susceptibility  to  chemical  action  usually 
existing  between  a  native  mineral  and  an  artificial  precipitate. 
It  was  still  desirable  to  compare  the  specific  gravity  of  the 
mineral  with  that  of  the  black  precipitated  mercuric  sulphide. 
As,  however,  I  have  been  unable  to  find  any  recorded  deter- 
mination of  the  latter,  it  was  necessary  to  determine  it  myself 
This  was  at  first  no  easy  matter.  The  precipitate  possesses  in 
an  eminent  degree  the  annoying  peculiarity  of  retaining,  with 
great  tenacity,  a  coating  of  air,  which  makes  a  perfect  admix- 
ture with  water  well  nigh  unattainable  by  orainary  means. 
When  boiled,  the  mixture  spirts  with  almost  explosive  violence, 
and  forms  iu  addition  a  greasy-looking  scum,  which  cannot  be 
made  to  sink.  Attempts  to  use  the  air-pump  in  the  ordinary 
manner  were  likewise  unsuccessful,  on  account  of  the  strong 
foaming  which  ensued.  I  was,  therefore,  obliged  to  have 
recourse  to  an  expedient  of  which,  as  it  may  perhaps  be  useful 
to  others  in  similar  difficulties,  a  detailed  clescription  may  not 
appear  superfluous. 

rure  mercuric  sulphide  was  prepared  by  the  action  of  sul- 
phuretcd  hydrogen  on  solution  of  mercuric  nitrate.  Every 
care  was  taken  to  insure  perfect  saturation,  and,  after  thor- 
ough washing  and  drying,  the  mass  was  repeatedly  digested 
with  pure  carbon  disulphide,  until  all  free  sulphur  had  been 
removed- 
After  careful  drying,  a  weighed  portion  was  placed  in  a 
weighed  specific  gravity  flask  of  the  ordinary  pattern.  This 
was  connected  with  a  Buiisen's  pump,*  by  means  of  a  triply 
bent  tube,  fig.  2,  whose  middle  part  had  been  widened  out  into 
a  bulb  of  about  equal  capacity  with  the  flask  itself,  the  com- 
munications between  the  bulb-tube,  which  was  filled  to  three- 
fourths  with  water,  and  tlie  flask  being  made  air-tight  by  means 

*  As  Bunsen's  pump  is  not  alwa\8  to  be  found  so  perfect  in  construction  as  to 
permit  the  attainment  of  the  maximum  degree  of  rarification,  it  may  be  prefera- 
ble in  most  cases  to  use  Sprengel's  mercury  air-pump. 
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of  a  moist  rubber  collar.     As  soon  as  the  manometer  of  the 
pump  indicated  the  maximum  of  rarification,  the  apparatus  was 

2. 


inclined,  whereby  the  water  ran  quietly  from  the  bulb  into  the 
flask,  penetrating  every  pore  of  the  mass  within  it  without  form- 
ing a  particle  of  scum.  It  was  only  necessary  to  remove  from 
the  pump,  fill  up  with  water,  and,  as  soon  as  the  temperature  of 
the  balance  room  had  been  attained,  to  weigh. 

Three  determinations  made  in  this  manner  on  respectively 
l-OTSO,  3'8387  and  8'1156  grams,  gave  for  the  specific  gravity 
the  numbers  7*552,  7*551  and  7*553,  in  the  mean  7*552  com- 
pared with  water  at  15°  C* 

A  sample  of  vermilion,  whose  specific  gravitv  had  been 
ascertained  to  be  8*090,  was  reconverted  into  the  black  variety 
by  the  method  of  Fuchs^f  by  heating  until  the  temperature  of 
sublimation  was  just  attained,  and  then  plunging  suddenly  into 
cold  water.  (The  operation  was  performed  in  an  atmosphere  of 
carbonic  acid.)  The  powder,  however,  conducts  heat  too  slowly 
to  be  instantaneously  cooled  throughout  its  whole  extent,  con- 
sequently a  perfect  conversion  could  not  be  effected.  The  dark 
grayish  blacK  powder  showed  a  specific  gravity  of  7*980,  and 
assumed  a  reddish  color  by  pulverization. 

I  think  the  foregi^ing  results  are  sufl&cient  to  establish  the 
complete  identity  of  the  mineral  in  question  with  the  amor- 
phous mercuric  sulphide  of  the  laboratory.  The  slight  differ- 
ence in  specific  gravity  is  partly  due  to  the  impossibility  of  get- 
ting enough  of  the  mineral  for  a  specific  gravity  determination, 
entirely  free  from  admixture  with  cinnabar,  partly  probably  to 
the  fact  that  artificial  precipitates  almost  invariably  difler 
slightly  in  this  respect  from  native  minerals. 

*  It  is  worthy  of  note,  that  the  above  ppc  cific  g^vity  agrees  very  well  with 
that  calculated  from  the  specific  gravities  of  the  ingredients.  Accepting  as  a  basis 
f(*r  calculation  the  specific  gravity  of  mercury  at  0°  C,  13*5959  (Kegnault),  and 
that  of  rhombic  sulphur  2  045  (Marchand  and  Sclieerer),  we  have  for  the  atomic 
vohane  of  mercuric  sulphide  151792,  which  corresponds  to  the  specific  gravity 
7*Mt8«  A  still  more  perfect  accordance  is  the  result  when  we  employ  the  specific 
grmvity  of  monoclinic  sulphur,  1*982  (M.  k  S.);  we  then  obtain  the  number  7*5188* 

t  ^^W*  •^nn*  zzzi,  681. 
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To  facilitate  comparison,  I  have  arranged  the  properties  of 
the  native  red  and  black  and  the  artificial  black  mercuric  sul- 
phide in  the  following  table : — 


Bed  (nAtiye). 
Always  crystallized  or  cry»- 

talline. 
Oleayag^,  perfect 

Lustre,  adamantine,  incli- 
ning to  metallic  in  the 
darker  varieties. 

Color,  cochineal  red,  inch- 
niug  to  brownish  and 
lead  gray. 

Streak,  scarlet. 

Specific  gravity,  80 — 8-2. 


Black  (Dative). 
Always  amorphous. 

Totally  doHtitute  of  cleav- 
age. 
Lusire,  motillic. 


Color,  grayish  black. 


Streak,  black. 
Specific  gravity,  7*701. 


Black  (artiflclal). 
Heavy  (»lack  amorphous 
powder,  takes  by  pres- 
sure a  high  polish  and 
metallic  lustre.  Obtain- 
ed by  sublimation  as  a 
black  amorphous  masoi 
with  metallic  lustre. 
{Fucks,  loc.  cit) 


I  Specific  gravity,  7*662. 


The  difference  between  the  two  minerals  seems  to  me 
greater  than  that  between  two  varieties  of  the  same  species.  I 
cannot  see  why  the  rule  by  which  diamond  and  graphite  are 
classed  as  distinct  species,  should  not  also  be  applicable  in  this 
instance.  I  feel  therefore  warranted  in  introducing  this  min- 
eral to  science  as  a  new  species  and  in  assigning  to  it,  under  the 
name  Metacinnabar  (Metacinnabarite),  a  position  distinct  from 
that  of  its  isomer  cinnabar. 

It  IS  not  improbable  that  the  mineral  has  been  hitherto  con- 
founded with  the  darker  varieties  of  cinnabar,  from  which,  how- 
ever, its  destitution  of  crystalline  structure,  black  streak  and 
low  specific  gravity,  eminently  distinguish  it 

The  arrangement  of  the  minerals  in  the  vein  would  seem  to 
favor  the  following  theory  of  the  formation  of  the  meta-cinna- 
bar.  The  pyrites  were  evidently  first  deposited,  possibly  by 
aqueous  agencv.  If  now,  into  a  cold  cavity  thus  lined,  vapors 
of  mercuric  sulphide  were  to  be  admitted,  tney  would  condense, 
not  to  the  red,  but  to  the  black  modification,  as  Fuchs'  method 
of  preparing  the  latter  sufficiently  demonstrates.  Later,  as  the 
temperature  of  the  surrounding  mass  had  become  somewhat 
raised,  the  red  variety  would  begin  to  form,  and  we  accordingly 
find  in  all  the  specimens  that  the  crystals  of  the  latter  occur 
coating  the  black.  The  fine  granular  mixture  of  both  may 
have  been  the  result  of  an  intermediate  degree  of  temperature, 
or,  what  is  more  probable,  as  it  does  not  occur  in  all  tne  speci- 
mens and  is  sometimes  included  between  two  layers  of  nearly 
pure  meta-cinnabar,  it  may  have  resulted  from  a  gradual  altera- 
tion in  molecular  condition  from  this  mineral  to  cinnabar. 
This  theory  would  derive  additional  probability  from  the  fact 
that  the  mineral  occurs  in  a  region  abounding  in  the  most  strik- 
ing evidences  of  volcanic  action.* 

♦  Vide  Whitney's  Reports  of  the  Oeological  Survey  of  California,  vol.  i,  Geol- 
ogy, p.  80,  et  seq. 
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At  its  locality*  the  mineral  occurs  in  considerable  abun- 
dance, and,  according  to  the  statement  of  the  president  of  the 
company,  H.  P.  Livermore,  Esq.,  of  San  Francisco,  to  whose 
kindness  I  am  indebted  for  the  material  for  this  investigation, 
constitutes  the  most  abundant  and  valuable  ore  of  the  mine. 


Art.  IX. — Norlan  Rocks  in  New  Hampshire  ;  by  C.  H.  Hitch- 
cock, State  Geologist  of  New  Hampshire. 

During  the  past  summer  (1871)  I  have  made  a  reconnais- 
sance of  the  southwest  part  of  the  White  Mountains,  or  the 
district  bounded  north  by  the  Ammonoosuc  River,  east  by  the 
Saco,  south  by  the  towns  of  Sandwich  and  Tamworth,  west 
mostly  by  the  Pemigewasset  River.  This  area  is  entirely  a 
forest  country,  with  several  alpine  summits  covered  by  dwarf- 
spruces,  and  as  even  logging  roads  are  scarce,  geological  explo- 
rations were  carried  on  with  extreme  difficulty.  With  the  aid 
of  several  gentlemen  from  the  class  of  1871,  Dartmouth  College, 
the  greater  portion  of  this  area  has  been  traversed,  and  enough 
specimens  have  been  brought  out  to  enable  us  to  form  some 
iaea  of  the  diflFerent  groups  existing  in  this  terra  incognita. 
The  search  has  brought  to  light  formations  hitherto  supposed 
to  be  entirely  alien  to  New  England ;  and  perhaps  the  key  has 
been  discovered  which  shall  open  to  us  the  stratigraphical 
structure  of  the  whole  State.  I  refer  to  the  discovery  of  mas- 
sive labradorite  and  the  associated  minerals  of  the  Norian  or 
Upper  Jxiurentian  Group,  These  cover  an  area  of  several 
square  miles  in  Watei'ville  and  Albany,  adjoining  towns,  and 
probably  occur  in  other  parts  of  the  State  also.  Whether  the 
various  gneisses,  granites,  felsites  and  jaspers  in  this  part  of  the 
mountains,  all  differing  from  anything  found  elsewhere  in  the 
State,  are  to  be  assigned  to  the  same  series,  remains  to  be  proved. 
The  occurrence  of  the  labitidorite  in  a  new  locality  is  of  special 
interest  at  this  time,  when  scientists  are  discussing  the  funda- 
mental question,  whether  certain  predominant  minerals  in  me- 
tamorphic  formations  may  be  employed  like  fossils  to  indicate 
difference  of  geological  age. 

At  the  Montreal  meeting  (1857)  of  the  American  Associa- 
tion for  the  Advancement  of  Science,  Sir  W.  E.  Logan  an- 
nouncedf  that  the  Laurentian  rocks  could  probably  be  divided 
into  two  groups,  dependent  upon  the  species  of  feldspar  present, 
the  potash  feldspars  characterizing  one,  and  the  lime  and  soda 
feldspars  the  other  portion.     This  position  is  not  discussed  in 

*  The  *'Redington  Quicksilver  Mine/'  Lake  County,  California, 
f  Proa  Amer.  Assoc.  Ady.  Sci.,  1857,  p.  47. 
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the  Geology  of  Canada  for  1 863,  except  in  a  supplementary  chap- 
ter, where,  on  page  886,  considerations  are  presented  favoring 
the  view  that  the  anorthosite  group  rests  unconformably  upon 
the  orthoclase  gneisses.  The  Canadian  Survey  proposed  to 
call  this  new  group  the  Upper  Laurentian  or  Labrador  system. 
Eecently*  Dr.  T.  Sterry  Hunt  has  briefly  described  the  various 
localities  where  these  rocks  occur,  and  proposed  for  them  the 
designation  of  Norian,  after  Norite  (from  Norway),  a  name 
early  used  for  a  labradorite  rock  in  Norway ;  presenting  also 
further  evidence  to  show  the  unconformable  superposition  of 
the  Norian  upon  the  Laurentian. 

The  most  easily  accessible  locality  is  in  Waterville,  a  small 
mountain  hamlet  m  the  southern  part  of  the  elevated  district, 
about  twenty  miles  northeasterly  from  PlymoutL  For  the 
convenience  of  those  who  may  wish  to  visit  this  place,  it  may 
be  said  that  a  daily  stage  runs  from  Plymouth,  the  head  quar- 
ters of  the  Boston,  Concord  and  Montreal  Railroad,  to  Greely^s 
Hotel,  a  house  kept  open  during  the  summer  months,  'fhe 
accommodations  are  good,  and  the  house  is  It^ss  than  two  miles 
distant  from  the  first  of  the  labradorite  exposures,  the  route 
being  by  a  footpath  through  the  woods,  passing  a  picturesque 
cataract.  Inquiry  must  be  made  for  the  "  slide  upon  Mount 
Passaconnaway."  As  soon  as  the  end  of  this  so-called  slide  is 
reached,  the  observer  will  find  an  immense  amount  of  boulders 
and  drift  wood  that  were  brought  down  in  the  great  freshet  of 
Oct,  1869.  The  facts  concerning  this  great  "wash-out,"  have  been 
well  described  by  Dr.  G.  H.  Perkins,  to  whose  description  the 
reader  is  referredf  for  further  topographical  details  than  are  given 
here.  The  rock  which  Dr.  Perkins  speaks  of  as  "  hornblende," 
proves  to  be  the  massive  labradorite.  Mr.  J.  H.  Huntington 
went  over  this  slide  in  1870,  and  brought  back  a  number  of 
specimens  which  appeared  to  be  labradorite ;  one  was  sent  to 
Dr.  Hunt,  who  wrote  as  follows  concerning  it,  about  eight 
months  since.  "The  specimen  brought  by  Mr.  Huntington 
is  a  Labradorite  or  Norite  rock,  which  resembles  in  composition 
and  aspect  that  of  the  Labradorian  ;  with  this  difference,  how- 
ever, that  it  is  much  more  tender  and  friable,  and  in  this  re- 
spect resembles  the  granitic  gneisses  of  the  White  Mountains 
as  compared  with  similar  rocks  in  the  Adirondacks."  I  was  not 
able  to  visit  the  locality  myself  till  August  18  and  19,  and  subse- 
quently on  September  20,  in  company  with  Professor  Dana ; 
whose  views  with  regard  to  the  nature  of  the  rock  confirmed 
those  I  had  previously  entertained. 

The  great  freshet  coming  down  fi-om  the  south  side  of  Mount 
Passaconnaway,  or  the  most  southern  of  the  "Tripymmid,"  has 
exposed  many  ledges  that  would  otherwise  have  remained  con- 

•  This  Journal,  II,  voL  xlix,  p.  180.  f  ^-i  P-  ^^8 
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cealed,  on  account  of  the  easily  decomposing  character  of  the 
labradorite.  The  first  rock  seen  is  a  gneiss  with  nodular  ortho- 
clase,  dipping  by  compass  about  80°,  S  70°  W.  The  strata  are 
indicated  by  folia  of  a  dark  hypersthenic  mineral,  often  form- 
ing bunches  or  nodules.  Jointed  planes  dipping  about  25° 
westerly  might  be  mistaken  for  strata.  One  might  be  so  easily 
deceived,  that  it  seems  as  if  they  must  be  the  planes  described 
at  the  Cascades  and  on  Mount  Osceola  by  J.  P.  Lesley.*  This 
mountain  is  certainly  composed  of  similar  rock,  and  it  covers 
quite  a  large  area  to  the  west  and  south. 

A  few  rods  higher  up  the  stream,  which  I  propose  to  call 
Norway  Brook,  the  first  ledge  of  the  labradorite  rock  appears. 
Its  junction  with  the  gneiss  is  concealed  by  drift.  For  about  a 
mile  the  ledges  are  mostly  composed  of  this  rock,  a  compound 
of  labradorite  and  chrysolite,  some  exposures  appearing  for 
sixtv  or  seventy  feet.  It  is  a  perplexing  matter  to  determine 
the  lines  of  stratification,  as  the  outcrops  are  divided  by  two 

f)rominent  sets  of  jointed  planes  either  of  which  might  be  called 
ayers  of  deposition,  the  rock  being  essentially  homogeneous. 
One  set  dip  about  20°  northerly  and  are  the  most  numerous. 
The  other  dip  about  76°,  W.  10°  S.  The  latter  correspond  bet- 
ter in  position  to  the  gneissic  strata  first  seen  than  the  former. 
This  band  of  dark-colored  rock,  by  some  mistaken  for  basalt, 
is  abruptly  succeeded  by  a  syenitic  rock,  fine-grained,  with  little 
quartz  and  mica.  The  feldspar  seems  to  be  Labradorite.  The 
Ime  of  junction  is  irregular,  averaging  the  course  N.  20°  E., 
while  the  dip  of  the  plane  of  separation  is  about  85°  westerly. 
Some  of  this  feldspathic  rock  has  been  injected  into  irregular 
cavities  of  the  dark  Norite.  Still  higher  up,  the  stream  has  cut 
a  deep  notch  into  the  mountain ;  and  the  rock  is  coarser  grained, 
consisting  of  whitish  feldspar,  which  also  is  Labradorite  accord- 
ing to  recent  analyses  (see  beyond),  with  hornblende,  titanic 
iron,  and  a  little  epidote.  This  stream  has  worn  its  way  along 
a  ferruginous  band,  which  may  indicate  the  true  position  of  the 
strata,  dipping  E.  15°  S.  and  fi.  35°  N.  The  surface  is  almost 
entirely  aecomposed,  though  recently  uncovered.  Large  nodules 
of  essentially  the  same  rock,  but  very  tough,  abound ;  also 
geodic  cAvities  with  orthoclase,  albite,  quartz  and  rarely  stilbite. 
Above  the  notch  the  rock  is  like  that  immediately  succeeding 
the  dark  compound  of  labradorite  and  chrysolite,  with  geodes, 
or  feldspathic  veins.  At  the  point  where  the  slide  proper  com- 
mences, and  the  valley  turns  at  right  angles,  the  dip  curves, 
and  a  new  variety  of  feldspathic  rock  is  first  seen,  which  con- 
tinues to  the  top  of  the  mountain,  the  southern  of  the  three 
pyramids  of  Passaconnaway.  There  is  very  little  quartz,  but 
two  kinds  of  feldspar,  one  of  them  reddish,  probably  orthoclase. 

*  Proc.  Amer.  Acad.  Sci.,  Philadelphia,  1860,  p.  363. 
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Mica  is  abundant,  and  some  specimens  show  hornblende  in  its 
place.  The  rock  has  a  sjenitic  aspect,  and  it  also  contains  the 
same  geodes  as  the  rocks  below,  with  actinolite,  amethyst  and 
other  minerals  not  seen  before. 

This  single  line  of  exposure  is  the  only  one  thus  far  examin- 
ed, as  the  ledges  farther  north  are  entirely  concealed  by  drift 
It  would  seem  as  if  those  highest  up  topographically  might  be 
the  lowest  stratigraphically.  With  our  present  knowledge,  noth- 
ing depends  upon  the  immediate  decision  of  this  question,  so 
far  as  the  Norian  bands  are  concerned.  The  lowest  would  be 
the  reddish  syenite,  next  a  gray  syenite,  next  the  white  easily- 
decomposing  compound  of  similar  character,  next  the  gray 
syenite,  and  last  of  all  the  labradorite  and  chrysolite.  These 
are  all  Norian.  If  the  strata  are  to  be  regarded  as  dipping 
west  nearly  vertically,  and  not  inverted,  then  the  nodular 
gneiss  first  mentionea  probably  overlies  the  labradorite  series. 

In  order  to  determine  the  adjacent  formations,  I  examined 
first  the  valley  o^  Cascade  Brook,  which  is  parallel  with  Nor- 
way Brook  to  the  south,  and  from  a  quarter  to  half  a  mile 
distant  At  the  Cascades  the  same  nodular  gneiss  first  men- 
tioned appeara  Above  that  porphyritic  gneiss  occurs,  much  dis- 
turbed, out  averaging  a  dip  of  75°,  N.  20°  E.  This  course  is 
nearly  at  right  angles  to  the  one  thought  to  be  that  of  the 
Norian  rocks;  or,  if  the  other  sort  of  planes  be  accepted 
as  the  true  planes  of  deposition,  the  latter  would  appear  to 
overlie  the  porphyritic  gneiss  unconformably.  This  latter  rock 
covers  the  whole  south-east  part  of  Waterville,  extending  five 
or  six  miles  southerly  into  Sandwich,  and  is  part  of  the  great 
mass  which  has  been  traced  as  far  south  as  Fitzwilliam,  if  not 
through  Massachusetts,  sometimes  fifteen  miles  wide.  To  the 
north  of  Norway  Brook  no  very  satisfactory  explorations  have 
been  made.  The  specimens  obtained  were  of  nodular  gneiss. 
To  the  north-east  and  east,  the  information  is  much  more  satis- 
fectory.  The  whole  of  Passaconaway  seems  to  be  syenite. 
Additional  facts  are  thus  stated  by  J.  H.  Huntington,  Assistant 
Geologist : 

"  On  the  east  side  of  Tripyramid  Mountain,  and  west  of 
Sabba  Dslj  Brook,  a  branch  of  Swift  river,  the  labradorite  is 
so  distinctive  in  its  characteristics  that  it  is  easily  recognized, 
and  what  is  remarkable,  some  of  the  cleavable  crystals  show  the 
play  of  colors.  South  it  passes  into  a  breccia,  which  overlies  a 
well  defined  gneiss,  ana  north  we  find  the  same  syenitic 
rock  that  outcrops  in  the  slide  on  the  south-west  side  of  the 
south  peak  of  Tripyramid  Mountain.  Extensive  as  this  rock 
is  in  Waterville,  it  is  not  limited  to  this  locality,  for  the  whole 
south-east  slope  of  Chocorua  is  labradorite,  and  it  is  not  im- 
probable that  it  extends  from  Waterville  through  the  town 
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of  Albany.  On  Chocorua,  the  labradorite  outcrops  in  the 
slide  that  is  generally  followed  by  people  who  ascend  this 
mountain. '^ 

Since  my  visits  to  Waterville,  I  have  found  similar  syen- 
ites to  those  of  Passacouaway,  together  with  very  interesting 
breccias  not  unlike  those  of  Albany,  upon  Gunstock  and  Belknap 
mountains  in  Gilford.  These  locations  are  near  Wiunipiseo- 
gee  Lake,  and  also  occur  in  connection  with  porphyritic  gneiss. 
Ked  Hill  in  Moultonboro  is  also  composed  of  a  similar  syen- 
ite, though  I  have  not  seen  in  it  any  labradorite.  It  seems 
to  lie  upon  a  gneissic  synclinal ;  other  localities  of  similar  char- 
acter are  Lightning  Mountain  in  Strafford,  and  Mt  Monad- 
nock  in  Vermont,  close  by  Colebrook,  on  the  upper  Connecti- 
cut The  Quincy  syenite  of  Massachusetts  is  said  to  lie  con- 
tiguous to  porphyritic  granite  in  Abington,  Mass.,  and  its  ex- 
tension into  ifew  Hampshire,  in  Seabrook,  is  accompanied 
by  porphyritic  gneiss,  with  crystals  of  feldspar  less  conspic- 
uous than  usual. 

Bocks  in  this  mountainous  district  recently  brought  to  light, 
and  possibly  related  to  the  Norian  or  Huronian,  are  the  jas- 
pers of  Albany  and  Twin  Mountain,  and  extensive  deposits  of 
felsitc  capping  Lafayette,  Flume,  Liberty,  Twin,  and  other 
mountains.  Chemical  examination  may  show  them  to  be  rela- 
ted to  the  lime  feldspars.  They  will  be  analyzed  in  due 
time. 

There  is  an  abundance  of  material  afforded  by  these  facts 
for  speculating  upon  the  ages  of  the  metamorphic  rocks  in 
New  Hampshire  and  Massachusetts.  One  cannot  avoid  form- 
ing conclusions  as  fast  as  new  facts  present  themselves ;  but 
as  I  hope  to  be  able  to  make  further  investigations  in  this  field, 
it  will  be  best  to  reserve  our  inferences  for  some  other  occasion, 
when  additional  information  may  afford  more  satisfactory  re- 
sults. 

I  am  happy  to  state,  in  closing,  that  the  minerals  of  the 
Waterville  rocks  have  been  recently  under  chemical   investi- 
gation by  Mr.  Edward  S.  Dana,  at  New  Haven;  and  that  it 
is  through   his  analyses  that  I  am  able  to  state   confidently, 
that   the  mineral   mainly  constituting  the   dark-gray  Water- 
ville rock  is,  as  Mr.  Hunt  had  suggested,  labradorite.     By  the 
same  means  I  have  learned  that  the  light  colored  feldspar, 
from  the  upper  locality  at  Waterville,  very  unlike  the  other 
in  aspect  and  much  resembling  common  feldspar,  is  also  labra- 
dorite; and  that  the  yellow  mineral  of  the  dark  labradorite 
rock  is  chrysolite.      Mr.  Dana    has  consented  to  publish  his 
results  in  an  article  following  this. 

Hanover,  N.  H.,  Dec.  1,  1871. 
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Abt.  X. — Contributions  from  the  Laboratory  of  the  Sheffield 
Scientific  School.  No.  XXIIL — On  the  Composition  of  the 
Labradorite  rocks  of  Waterville^  New  Hampshire;  by  E.  S. 
Dana. 

The  specimens  of  labradorite  rock,  which  I  have  had  under 
examination,  were  obtained  by  Professor  Dana  last  September, 
on  a  visit  with  Prof.  Hitchcock  to  the  locality  at  Waterville, 
New  Hampshire. 

There  are  two  distinct  varieties,  both  mentioned  by  Prof 
Hitchcock  in  the  preceding  article.  The  first  (see  page  45,  line 
13,  et  seq.)  is  a  dark-colored  rock,  consisting  in  tne  main  of  a 
triclinic  feldspar,  together  with  small  yellowish  grains  of  a 
mineral,  which  Prof.  Brush  in  a  blowpipe  examination  referred 
to  chrysolite.  A  careful  examination  reveals  to  the  eye  also 
some  minute  grains  of  a  magnetic  ore  of  iron,  and  also  a  very 
little  of  a  black  mineral,  probably  homblenda 

The  feldspar  has  a  dark  smoky  color,  without  iridescence, 
and  is  beautifully  striated.  It  fuses  B.  B.  with  somewhat  less 
readiness  than  orainary  labradorite,  and  is  scarcely  attacked  by 
acids.  It  was  picked  out  as  carefully  as  possible,  and  analyzed 
with  the  following  result : 

AI263  (TiO,) 

Fe.Og 

CaO 

NaO 

KG 

100-37 

The  large  percentage  of  iron  (determined  volumetrically)  had 
not  been  expected,  as  the  eye  had  failed  to  detect  any  impurities 
in  the  fragments  selected  for  analysis.  Some  very  thin  pieces 
were  afterward  examined  under  the  microscope ;  and  by  this 
means  it  was  found  that  even  the  clearest  pieces  contained  very 
minute  grains  of  an  iron  ore,  from  ^V^h  to  ^  J^th  of  an  inch  in  di- 
ameter, which  were  strongly  attractable  by  the  magnet  Micro- 
scopic dark  specks  less  than  y^^  J  ^^th  of  an  inch  in  size  were  also 
observed  ana  at  first  referred  to  the  same  3ause,  but  on  magni- 
fying them  800  diameters,  it  was  concluded  that  they  were  air- 
cavities  in  the  structure  of  the  feldspar,  and  not  any  foreign 
matter.  The  peculiar  dark-smoky  color  of  the  rock  is  doubt- 
less to  be  explained  by  the  presence  of  these  particles  of  iron 
ore. 

This  magnetic  iron  ore,  a  sufiicient  amount  for  the  test  hav- 
ing been  picked  out  by  the  magnet,  gave  a  decided  reaction  for 
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titanic  acid  It  is,  therefore,  probably  a  very  magnetic  titanic 
iron,  though  it  was  impossible  to  obtain  a  sufficient  amount  of 
the  substance  for  a  quantitative  determination  of  the  titanium. 
The  absence  of  any  octahedral  faces  or  isometric  structure  in 
the  grains  is  in  favor  of  their  being  titanic  iron. 

In  consequence  of  this  impurity,  which  could  hardly  be  re- 
moved, it  is  not  to  be  expected  that  the  analysis  should  give  a 
satisfactory  formula ;  the  result  obtained,  however,  is  sufficient 
to  prove  that  the  feldspar  is  unquestionably  labradorite. 

The  analyses  of  the  mineral,  supposed  to  be  chrysolite, 
occurring  in  yellow,  glassy  grains,  afforded  : 

SiO, 

Al,5, 

FeO 

MnO 

MgO 

CaO 

100-08  100-35  100-21 

The  oxygen  ratio  of  the  bases  and  silica  afforded  is  nearly  1 : 1, 
and  of  the  iron  and  magnesia  about  1:2;  whence  the  formula 
(|*'e4-|Sg)3S.  This  is  then  a  chrysolite  containing  an  un- 
usually large  per-centage  of  iron  (here  a  constituent  of  the 
mineral,  and  not  owing  to  the  presence  of  impurities).  The 
amount  of  iron  is  not  strange  considering  the  fact  that  the 
rock  contains  diffused  throughout  it  so  much  free  iron  ore. 

This  chrysolite  has  the  same  ratio  deduced  for  hyalosiderite, 
bnt  still  differs  widely  in  fusibility  and  other  characters.  It  is 
in  fact  a  true  chrysolite  in  all  respects,  while  hyalosiderite  is  a 
doubtful  compound,  probably  owing  its  fusibility  in  part  to  the 
potash  present     B.  B.  the  chrysolite  is  nearly  infusible. 

In  two  samples  of  this  labradorite  rock,  obtained  with  care  so 
as  to  represent  the  average  composition,  1*70  and  1*94  (mean 
1'82)  per  cent  of  MgO  were  obtained,  which  would  give  6.94 
as  the  per-centage  of  the  chrysolite  in  the  whole. 

This  rock,  consisting  of  labradorite  with  grains  of  chrysolite 
disseminated  through  it,  is  one  not  previously  described.  Pro£ 
Hitchcock  has  proposed  to  call  it  Ossipyte^  after  the  name  of  the 
tribe  of  Indians  (the  Ossipees)  formerly  inhabiting  that  region. 

The  second  variety  of  the  rock  (for  position,  etc.,  see  page  46, 
16th  line  from  foot)  presents  quite  a  different  appeai'ance.  The 
feldspar,  here  in  large,  cleavable  masses,  often  half  an  inch 
long,  and  a  dark  mineral,  the  anffle  of  whose  cleavage  planes 
proves  it  to  be  hornblende,  form  the  mass ;  together  with  these 
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are  associated  a  magnetic  titanic  iron  in  segregated  masses  of 
some  size,  very  little  of  a  dark  brown  mica,  and  a  green  min- 
eral, probably  epidote.     There  is  no  chrysolite. 

This  feldspar  has  a  grayish-white  color,  is  destitute  of  irides- 
cence, and  only  careful  searching  reveals  any  striationa 

Two  analyses  afford^ : 

II. 
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1-(J6 
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Both  analyses  show   that  the  labradorite  of  the  r^on  is 
remarkable  for  the  large  proportion  of  lime  present 


Art.  XL — Recent  Oeiman  Arctic  Explorations. 

1.  Letter  of  A.  Petermann,  dated  Gotha^  Oct.  9,  1871. 

It  will  be  remembered  that  the  present  polar  exploration  was  first 
agitated  on  this  account  ;  that  Captain  Osbom,  R.  N.,  almost 
seven  years  ago,  proposed  a  new  English  expedition  which  had  id 
view  to  explore  the  central  arctic  region,  and  to  reach  the  North 
pole.  The  plan  was  to  go  up  Baffiirs  Bay  and  through  Smith's 
Sound ;  and  had  it  received  hearty  approval  and  support  among 
nautical  and  scientific  circles,  and  with  the  authorities  of  Eng- 
land, there  was  every  prospect  that  the  English  government  would 
have  equipped  and  sent  out  a  large  scientific  expedition. 

But  when  I  submitted  to  the  English  authorities  my  views  and 
project,  which  recommended  the  European  North  sea  between  Elast 
Greenland  and  Nova  Zembla  for  the  course  of  such  an  expedition, 
the  plan  of  Capt.  Osbom  was  set  aside  after  the  most  tnorough 
discussions  of  toe  most  distinguished  men  at  four  meetings  of  the 
Royal  Geographical  Society  at  London,  and  acquiescence  and  re- 
cognition were  accorded  to  my  views.  And  while  the  English 
were,  for  seven  years,  satisfied  with  mere  words  and  discussions, 
the  remarkable  readiness  and  generosity,  and  the  lofty  scientific 
and  national  feeling  of  the  German  nation  made  possible  the  equip- 
ment and  sending  out  of  two  German  scientific  north-polar  expe- 
ditions, under  the  command  of  Captain  Koldeweg. 

Besides  this,  at  the  same  time  extensive  explorations,  in  the 

Srection  recommended  by  me,  were  set  on  foot  by  Dr.  Dorst  and 
r.  Bessels  in  ships  from  Rosenthal,  and  by  Count  Zeil  and  Herr 
von  Heuglin  out  of  their  own  means,  and  important  results  were 
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attained.  The  ice-sea  fisheries  have  taken  an  important  advance, 
so  that  Norwegian  fishermen  have  gained  a  revenue  which  realized 
a  dividend  of  57  per  cent.,  and  in  addition  most  valuable  scien- 
tific observations  and  discoveries  have  been  made. 

Captain  Koldeweg  has  lately  expressed  himself  publicly  that 
he  was  quite  of  Capt.  Osbom's  opinion  in  regard  to  a  North-polar 
expedition,  he  believing  the  route  through  Smith's  Sound  altogether 
the  best.  But  I  do  not  think  that  he  will  obtain  froiA  anyone  the 
money  for  a  German  expedition,  which  is  to  be  prosecuted  accord- 
ing to  an  English  plan,  abandoned  by  the  English  themselves,  and 
for  which  he  nevertheless  considers  two  steam  vessels  and  an 
equipment  for  at  least  three  years  as  necessary. 

Immediately  after  the  second  German  North-polar  expedition, 
in  consequence  of  the  difference  of  opinion  between  Koldeweg  and 
myself  very  uncomfortable  differences  arose,  which  are  now  greater 
than  ever,  while  Koldeweg,  as  already  mentioned,  adopts  principles 
the  opposite  of  mine,  and  has  gone  over  to  Capt.  Osborn  and  the 
Eitglish,  and  in  relation  to  the  whole  eastern  half  of  the  European 
North  sea  has  made  the  following  public  assertion, — "To  wish  to 
reach  the  North  pole  (between  Spitzbergen  and  Nova  Zembla),  I 
should  consider  an  entirely  wrong  undertaking,  and  should  only 
join  myself  to  an  expedition  sent  there  by  this  route,  in  case  Dr. 
Petermann  in  person  made  the  journey  with  me."  For  this  view 
he  gives  no  reason,  as  if  he.  Captain  Koldeweg,  did  not  need  to 
have  or  to  name  any  ground  for  his  opinions  and  assertions.* 

But  to  how  little  extent  Capt.  Koldeweg's  views  were  shared  by 
other  experienced  and  scientific  men,  is  evident  from  this,  that 
while  be  expressed  that  decision  in  the  past  May,  already  in  June 
an  expedition  started  out  which  had  especially  in  view  the  explora- 
tion of  that  sea  which  Koldeweg  was  disposed  to  investigate  only 
in  my  company ;  and  what  is  more,  with  this  expedition  there  went 
his  own  companion,  the  deserving  Lieutenant  Julius  Payer,  with 
the  well-qualified  Lieutenant  Weyprecht,  a  native  of  Baden,  from 
the  village  of  Konig  in  Odenwald. 

Contrasted  with  the  last  expedition  led  by  Koldeweg,  the  cour- 
age and  eminent  scientific  minds  of  these  men  could  not  but  have 
been  recognized,  even  if  they  had  had  little  success,  because  they 
set  out  with  the  most  scanty  means  and  merely  a  little  hired  Nor- 
wegian sailing  vessel,  while  Koldeweg  started  with  two  fine  ships, 
elegantly  fitted  up.  The  latter,  with  steam  vessels,  in  two  sum- 
mers, merely  reached  to  75°  31'  N.  lat.,  only  ^°  farther  than  Clav- 
ering  47  years  before,  and  with  sledges  to  77°  T  N.  lat.,  while 
Payer  and  Weyprecht  with  the  little  sailing  vessel,  in  that  formid- 
able sea,  sailed  to  79°  N.  lat.,  a  distance,  compared  with  their  prede- 
cessors in  that  search,  which  exceeded  at  least  tenfold  those  with 
Koldeweg. 

The  telegram  which  announced  the  return  of  Payer  and  Wey- 
precht from  the  extreme  north  to  Trompsog  on  the  3d  of  OctobeV, 
reads  literally :  "  September  offenes  Meer  von  42^  bis  60*  Oestlicher 

*  Hansa,  1871,  No  10,  a  92. 
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L&nee  von  Greenwich  tlber  78°  N.  Breite  verfolgt.  Grdste  Breite 
79°  N.  Br.  auf  43°  Oestl.  L&nge,  hier  ^dnstigste  EiszustlLnde  gegen 
Nord  wahrscheinliche  Verbindung  mit  Polynia  gegen  Ost,  wahr- 
scheinlich  gtlnstigster  Nordpolweg." 

The  last  part  of  the  telegram  is  unintelligible,  but  I  have  rea- 
son for  understanding  it  in  this  way,  that  King-Charles-Land,  dis- 
covered in  former  years  by  Count  Zeil  and  Herr  von  Heuglin, 
extends  toward  the  south  to  77°  12'  N.  lat.  Of  this  discovery 
and  their  work  in  East  Spitzbergen  in  general,  Count  Zeil  and 
Herr  von  Heuglin  have  won  the  most  hearty  acknowledgment 
from  the  Royal  Geographical  Society  of  London  and  from  their 
late  President,  Sir  Roderick  Murchison. 

The  voyage  and  discovery  of  Payer  and  Weyprecht  prove  how 
little  heed  is  to  be  given  to  the  views  and  assertions  of  Capt.  Kol- 
deweg,  but  besides  how  much  honor  such  explorers  as  l*ayer  and 
Weyprecht  deserve  for  their  treatment  of  such  errors,  for  their 
courage,  and  their  high  scientific  enthusiasm. 

In  addition,  it  follows  that  all  news  hitherto  made  known  £Fom 
our  European  North  sea  had  been  announced  under  remarkably 
unfavorable  conditions  of  ice  and  weather.  It  is  to  be  supposed 
that  Payer  and  Weyprecht  evidently  had  to  pass  through  a  belt 
of  drift-ice,  before  they  reached  that  open  Polar  Sea  extended  over 
18  degrees  of  longitude,  and  that  they  for  the  first  time  actually 
broke  the  North-polar  ice  belt  just  as  Koss  and  Weddell  had  done 
at  the  South  pole.  In  my  chart  (published  June,  1870),  in  regard 
to  the  Gulf  Stream,  I  have  in  accordance  with  the  observations  of 
Bessel,  made  in  the  Rosenthal  steamship  "Albert,"  of  1869,  mark- 
ed the  Gulf  Stream  between  76°  and  76°  N.  lat.,  which  there* 
moreover  shows  a  temperature  of  41°  F.  and  more  at  the  sea  sur- 
face. The  name  Gun  Stream,  and  the  arrow  on  this  chartf  suffi- 
ciently mark  the  spot  in  79°  N.  lat.  and  43°  E.  long,  (from  Green- 
wich), which  Weyprecht,  as  qualified  and  scientific  as  he  is  a 
thoughtful  naval  officer,  in  his  telegram  expresses  as  the  "  gtlnstig- 
sten  Eiszust^nde  gegen  Nord  der  wahrscheinlichen  Verbindung 
mit  der  Polynia  gegen  Ost,  den  wahrscheinlich  gtlnstigsten  Nord- 
polweg." 

I  have  also  much  interesting  news  of  other  North-polar  expedi- 
tions of  this  year,  and  already  keep  a  complete  journal  of  tnem. 
I  have  almost  ready  a  very  interesting  original  Chart,  which  will 
be  published  in  the  next  volume  of  the  "  Geographische  Mittheil- 
ungen.*' 

2. — Letter  of  Lieutenant  JuUub  Payer^   of  the  recent  German 

Expedition, 

This  expedition  has  achieved  a  result  for  the  exploration  of  the 
sea  between  Spitzbergen  and  Nova  Zembla  surpassing  all  expect- 
ations, and  from  which  a  greater  undertaking  will  follow   next 

*  Such  a  temperaturo  as  has  never  been  observed  in  the  Northern  or  Southern 
hemisphere. 

\  Geographische  Mittheflungenf  18*70,  Tafel,  12. 
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year.  Why  it  was  not  with  consistency  possible,  nor  right,  to 
follow  up  one  of  the  problems  proposed,  viz:  to  reach  King- 
Charles-Land,  Lieut.  Weyprecht  will  explain  in  person.  On  the 
other  hand,  the  discovery  of  an  extended,  open  Polar  sea,  in  the 
place  of  territory  considered  entirely  unnavigable,  and  into  which, 
even  in  its  most  southern  portion,  the  Russians,  Swedes,  and  also 
the  German  expedition  of  1868  failed  to  penetrate,  is  calculated  to 
give  another  form  to  the  polar-question,  and  to  afford  a  new  and 
very  promising  basis  for  reaching  the  pole. 

It  is  exceedmgly  to  be  regretted  that  the  great  German  expedi- 
tion of  1869-70  did  not  adopt  this  passage  through  the  '*  Nova 
Zembla  sea,"  which  was  previously  pronounced  by  Dr.  Petermann 
the  most  favorable  for  penetrating  into  the  heart  of  the  polar  basin. 

While  weighty  authorities,  even  up  to  our  time,  have  declared 
positively  against  every  route  by  the  east  of  Spitzbergen,  and  while 
the  numerous  Russian  expeditions,  in  our  century,  were  not  once 
even  in  a  position  to  sau  by  the  north  of  Nova  Zembla,  and  in 
the  past  year,  the  voyage  of  the  Norwegian  Johannesen,  close  to 
the  coast  of  this  double  island  from  the  Kara  sea  into  the  Barents 
sea  was  considered  an  extraordinary,  and,  in  many  respects,  a  ques- 
tionable event ;  our  experience  has  proved  the  existence  of  an  extend- 
ed  open  sea  to  the  north  of  Nova  Zembla,  But  when  also  the  sea 
was  observed  by  the  mariners  Simonsen,  Mattiesen,  etc.,  this  year, 
as  too  before,  as  almost  completely  free  from  ice,  and  when  the 
former  did  not  succeed  in  discovering  in  the  neighorhood  of 
the  White  Island  the  ice  on  which  the  capture  of  the  walrus 
depends,  yet  in  the  autumn  the  connection  of  the  open  Nova  Zem- 
bla sea  with  the  Polynia  of  northern  Siberia  has  been  as  good  as 
proved.  But  with  this  discovery,  an  immense  ice-territory  dis- 
appears from  our  charts.  It  will  certainly  be  represented  that  the 
year  1871  has  been  a  particularly  favorable  one  for  ice-navigation, 
just  as  has  often  been  said,  wrongly  and  in  absence  of  proof,  of 
"  unusually  unfavorable "  years.  But  throughout  Norway  the 
walrus-hunters  and  fishermen  unite  in  calling  the  past  summer 
absolutely  the  worst  which  has  been  known  for  a  long  time.  If 
even  the  German  expedition-vessel,  "  Germania,"  did  not  succeed  in 
pushing  farther  than  into  the  Kara  sea,  the  cause  of  this  backward- 
ness of  steam,  compared  with  the  ordinary  sailing-vessel,  is  attri- 
buted, here  in  Norway,  to  the  very  deficient  fitting  of  the  Germania. 
It  well  be  of  great  importance  in  the  interest  of  the  subject  to 
give  this  ship,  which,  however,  belongs  to  1 869-70,  an  impartial 
examination. 

How  now  are  we  to  explain  the  circumstances  of  the  Polar  voy- 
apfe  just  completed,  which  differ  so  entirely  from  the  previous  one  ? 
We  are  so  far  from  the  presumption  of  imagining  that  we  have 
acted  with  more  energy  and  determination  than  others  before  us, 
that  we,  ourselves,  do  not  think  of  desiring  to  place  our  little 
undertaking,  as  a  genuine  expedition,  on  the  same  footing  with 
former  ones.  The  solution  of  the  riddle  lies  simply  in  this  fact, 
that  almost  all  expeditions  to  this  region  of  the  sea  have  started 
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too  early  and  returned  too  early,  since  the  most  fiAYorable  time  for 
the  navigation  comes  in  the  antumn. 

All  of  these  expeditions,  too,  hare  hugged  too  closely,  either 
the  coast  of  Nova  Zembia  or  of  Spitsbergen ;  while  it  seems  to  be 
the  case  that  the  portion  of  the  ]S  ova  Zembia  sea  most  fiavorable 
for  reaching  the  north  lies  between  the  40th  and  4^  degrees  of 
longitude.  We  have  here,  without  trouble,  reached  almost  to  79® 
N.  lat.,  and  nothing,  except  want  of  provisions,  prevented  our 
penetrating  farther  to  the  north. 

The  Gulf-Stream  appears  to  be  the  most  probable  cause  of  this 
remarkable  condition  of  the  ice,  in  the  autumn,  in  the  Nova  Zem- 
bia sea,  which  is  not  to  be  compared,  on  the  whole,  with  that  on 
the  coast  of  Greenland.  Until  the  observations  already  made 
have  been  brought  together  and  compared,  this  cannot  be  asserted 
with  certainty,  i)ut  only  advanced  as  probable.  In  our  opinion, 
however,  these  facts  bear  on  the  subject,  viz :  the  temperature  of 
the  water  in  these  high  latitudes  (in  September)  ezceedmg  that  of 
the  air  by  2°  to  6®  C. ;  the  prevalence  of  mist,  and  of  thmider 
storms ;  the  appearance  of  a  sky  peculiar  to  the  trades ;  the  con- 
stant current  toward  the  north  on  the  coast  of  Nova  Zembia ;  the 
ultramarine-blue  color  of  the  water,  characteristic  of  the  Gulf 
Stream ;  the  remarkable  wealth  of  the  waters  iA  the  inferior  ani- 
mals, etc.  It  appeals,  then,  that  in  the  commencement  of  autumn 
the  Gulf  Stream  leaves  the  coast  of  Nova  Zembia,  and  advances 
westward,  but  that  then  it  extends  over  a  broader  surface.  This 
layer  of  warm  water  is  of  unequal  depth,  and  diminishes  in  strength 
to  the  north. 

An  economical  result  of  this  expedition  is  the  discovery  of  the 
enormous  richness  of  the  hitherto  quite  unexplored  Nova  Zembia 
sea  in  walrusses. 

The  scientific  work  accomplished  during  the  voyage  consists  of 
a  continuous  series  of  observations  of  the  temperature  and  density 
of  the  water,  at  the  surface  and  at  different  depths ;  systematic 
meteorological  observations  in  regard  to  the  occurrence  of  banks, 
driftwood,  currents  in  a  double  and,  in  part,  three-fold  series  o" 
deep  sea  soundings,  declination  determinations,  geological  inves 
tigations,  collections  of  plants  and  rocks,  etc. 
Coast  of  Xorway,  on  board  the  Harald  Haarfagr,  Oct.  9,  1871. 


SCIENTIFIC    INTELLIGENCE. 

L   Chemistry  and  Physics. 

1.  On  a  iiew  method  of  nickel-plating. — Within  the  last  fe 
years  a  process  of  nickel-plating  by  electrolysis  has  been  invente. 
by  Mr.  Isaac  Adams  of  ISoston,  and  is  now  employed  to  a  con 
siderable  extent  in  all  of  our  large  cities.  Mr.  Aaaras'  process^ 
which  is  patented,  involves  the  employment  of  a  bath  of  double 
sulphate  of  nickel  and  ammonium  and  of  an  anode  of  cast  nickels 
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The  prices  charged  by  companies  working  under  the  patent  are 
extremely  exorbitant,  and  as  a  coating  of  nickel  is  an  excellent 
preventive  against  rust  and  injury  by  acid  vapor,  chemists  will 
give  a  hearty  welcome  to  a  simple  and  cheap  method  of  nickel- 
plating,  which  is  open  to  the  use  of  alL  The  process,  which  is  due 
to  Prof.  F.  Stolba,  is  as  follows :  The  salt  of  nickel  mav  be  the 
chloride,  sulphate,  or  double  sulphate  of  nickel  and  potassiimi.  It 
need  not  be  chemically  pure,  but  must  contain  no  metals  which  are 
precipitated  by  zinc.  In  addition  the  operator  will  require  a 
solution  of  chloride  of  zinc,  obtained  by  dissolving  commercial 
zinc  in  common  chlorhydric  acid,  cuttings  of  sheet  zinc,  zinc-dust 
and  pure  chlorhydric  acid.  The  process  of  plating  may  be  effected 
in  a  vessel  of  porcelain  or  metal ;  the  author  prefers  copper,  which 
itself  becomes  plated  with  nickel.  The  articles  to  be  plated  may 
be  of  cast  or  wrought  iron,  steel,  copper,  brass,  zinc  or  lead. 
They  must  be  completely  immersed  in  the  liquid  used  for  plating, 
and  their  surfaces  must  be  perfectly  free  from  fat  and  rust.  Iron 
vessels  may  be  cleaned  by  treating  with  a  solution  containing  3  or 
4  per  cent  of  chlorhydric  acid.  A  sufficient  quantity  of  a  concen- 
trated solution  of  chloride  of  zinc  is  now  poured  into  the  plating 
vessel,  and  from  once  to  twice  its  volume  of  water  added.  The 
solution  is  then  to  be  heated  to  the  boiling  point,  and  chlorhydric 
acid  added  drop  by  drop  until  the  precipitate,  formed  by  diluting 
the  chloride  of  zinc  with  water,  is  redissolved.  As  much  zinc-pow- 
der as  will  cover  the  point  of  a  knife  is  then  added,  by  which  the 
metal  of  the  vessel  becomes,  in  a  few  minutes,  plated  with  zinc 
wherever  it  is  in  contact  with  this  liquid.  Enough  nickel-salt  is 
then  to  be  introduced  to  color  the  liquid  distinctly  green,  after 
which  the  articles  to  be  plated,  and  with  them  some  small  cuttings 
of  zinc,  are  to  be  put  in,  care  being  taken  to  afford  a  sufficient  num- 
ber of  points  of  contact.  The  liquid  is  then  to  be  boiled,  when  the 
nickel  is  soon  precipitated,  and  the  work  is  finished  in  about  15 
minutes.  If  particular  parts  of  the  articles  are  not  plated,  the  boil- 
ing must  be  continued,  fresh  pieces  of  zinc,  and,  if  necessary,  fresh 
nickel  salt,  being  added.  It  is  important,  if  the  coating  of  nickel 
is  to  be  brilliant,  that  the  liquid  on  boiling  shall  not  be  cloudy 
from  basic  zinc  salt,  or  acid  from  free  chlorhydric  acid.  The  nic- 
kel-plated articles  must  be  well  washed  with  water  and  then 
cleaned  with  polishing  chalk.  The  author  found  that  articles  of 
copper,  plated  with  nickel^  after  several  months'  exposure  to  the 
atmosphere  of  the  laboratory,  appeared  scarcely  tarnished.  It  is 
important  to  remark  that  the  same  liquid  may  be  employed 
repeatedly  for  nickel-plating,  especially  when  chloride  of  nickel  is 
employed.  The  same  process  applies  to  cobalt,  but  the  coating 
with  this  metal,  besides  its  cost,  possesses  no  practical  value. — 
Polytechniitc/ies  Journal^  cci,  p.  145  (July,  1871).  w.  g. 

2.  On  the  direct  oxidation  of  carbon  to  mellitic  acid, — At  the 
recently  held  44th  meeting  of  German  scientists  and  physicians,  at 
Rostock,  Prof.  Schultze  exhibited  to  the  chemical  section  his  beau- 
tiful process  for  the  oxidation  of  carbon  by  hypermanganic  acid, 
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in  an  alkaline  solution.  Pure  wood  charcoal,  ignited  in  a  carrent 
of  chlorine  gas,  was  employed.  The  products  of  this  oxidation 
were  oxalic  acid  in  large  quantity,  other  organic  acids  and  mellitic 
acid.  The  identity  of  the  acid  was  established  by  the  highly 
characteristic  reaction  resulting  in  the  formation  oi  euchron  and 
by  distilling  the  acid  with  soda-lime.  In  this  case  benzol  was 
formed,  which  was  then  converted  into  nitro-benzol  and  aniline. 
Schultze's  very  beautiful  discovery  furnishes  a  new  synthesis  of 
benzol  and  its  immense  and  important  senes  of  derivatives,  and 
chemists  will  look  with  great  interest  for  the  publication  of  the 
author's  complete  research. — From  a  letter  of  v,  Meyer  in  Berichte 
der  DeuUchen  Chem,  Gesell.,  Band  iv,  1871,  p.  801.  w.  g. 

Gmelin-Kraut :  Handbuch  der  Chemie. — All  chemists  will 
heartily  welcome  a  new  edition  of  Gmelin's  indispensable  Hand- 
book, the  inorganic  portion  of  which  has  long  been  behind  the 
science  of  the  day,  though  still  often  consulted  and  never  super- 
ceded. We  have  before  us  the  first,  second,  third  and  fourth 
Lieferungen  of  the  second  division  of  the  first  volume,  and  the 
first  and  second  Lieferungen  of  the  third  volume.  The  entire 
work  is  under  the  charge  of  Prof  Kraut,  with  Professors  Naumann 
and  flitter  and  Dr.  JOrgensen  as  collaborators,  to  ensui*e  its  rapid 
completion.  The  favorite  old  treatise  appears  with  a  larger  and 
clearer  page  and  better  type,  and,  apparently,  with  no  abatement 
of  its  former  thorough  and  conscientious  exhaustion  of  every  topic 
treated.  w.  g. 

Nenea  Handw6rterbuch  der  Chemie, — We  have  also  to  welcome 
a  new  edition  of  the  Handworterbuch,  the  second  supplement  to 
which  was  completed  a  few  years  ago.  The  work  is  under  the 
charge  of  Prof  von  Fehling,  with  the  assistance  of  nearly  all  the 
most  prominent  German  chemists.  IVo  Lieferungen  of  the  first 
volume  are  published,  and  the  entire  work  is  to  embrace  six  vol- 
umes. The  type  is  much  smaller  than  that  employed  in  the  first 
edition,  but  is  clear  and  handsome.  The  new  system  is  adopted 
throughout.  The  work  promises  to  be  a  noble  addition  to  chemi- 
cal literature,  but  it  is  earnestly  to  be  hoped  that  its  publication 
will  be  pushed  forward  with  all  possible  energy,  and  that,  as  in  the 
earlier  edition,  the  first  volume  will  not  be  out  of  date  before  the 
last  is  begun.  w.  g. 

IL  Geology  and  Natural  History. 

1.  Discovery  of  a  remarkahU  Fossil  Bird ;  by  Professor  O.  C. 
Marsh.  (From  a  letter  to  Professor  Dana,  dated  San  Francisco, 
Cal.,  Nov.  29th,  1871.) — One  of  the  treasures  secured  during  our 


►ugh  to  discover  in  the  Uppei 
This"  interesting   specimen,   although   a   true  bird — as  is  clearly 
shown  by  the  vertebra?  and  some  other  parts  of  the  skeleton — dif- 
fers widely  from  any  known  recent  or  extinct  forms  of  that  class. 
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and  affords  a  fine  example  of  a  comprehensive  type.  The  bones 
are  all  well  preserved.  The  femur  is  very  short,  but  the  other 
portions  of  the  legs  are  quite  elongated.  The  metatarsal  bones 
appear  to  have  been  separated.  On  my  return,  I  shall  iiilly  des- 
cribe this  unique  fossil  under  the  name  Jlesperornis  regalis. 

2.  Occurrence  of  Diamonds  in  XantfwphyUite  ;  by  P.  v.  Jbr- 
EMBJ£W. — In  the  xanthophyllite  of  the  Schischiraskian  Mount- 
ains, near  Slatoust,  v.  Jereraejew  has  observed  diamonds  of  varying 
size  irregularly  distributed  through  the  plates  of  the  mineral. 
When  magnified  30  diameters  they  are  readily  recognized,  and 
with  200  diameters  their  crystalline  form  is  seen  to  be  that  of  the 
hexa-tetrahedron  3-|-,  combined  with  the  tetrahedron,  the  faces  of 
the  first  form  bein^  distinctly  convex,  those  of  the  latter  flat  [like 
fig.  59  in  Dana's  Mi n.,  p.  21,  except  that  there  are  also  small  flat 
planes  of  the  tetrahedron].  Most  of  the  crystals  are  colorless  and 
quite  transparent ;  some  have  a  pale  brown  tint.  They  are  sym- 
metrically disposed  in  the  matrix,  their  trigonal  intermediate  axes 
being  vertical  to  the  foliation  of  the  xanthophyllite.  The  green 
plates  of  this  mineral,  nearest  the  rounded  masses  of  talcose  slate 
and  serpentine,  enclose  unusually  large  numbers  of  them,  and  they 
are  likewise  found  in  the  two  rocks  themselves. — JahrbuchfUr 
Mineralogie,  1871,  p.  275. 

8.  Driassic  Sandstone  of  the  Palisade  Range, — The  composition 
of  this  rock  from  New  Jersey  localities,* as  obtained  by  Dr.  P. 
Schweitzer,  is  given  on  page  459  of  the  last  volume  of  this  Jour- 
nal, and  the  name  felsite  was  cited  from  the  same  paper,  as  pro- 
posed by  Pro£  Henry  Wurtz.  In  a  letter  recently  received  from 
Fro£  Wurtz,  we  are  mformed  that  he  has  not  applied  that  name 
to  the  rocks.  He  has  a  communication  on  the  subject  in  the  Pro- 
ceedings of  the  N.  Y.  Lyceum  of  Natural  History  for  Nov.  14, 1870, 
containing  his  own  analyses  and  giving  the  same  feldspathic  con- 
stitution essentially  to  the  rock.  He  found  the  shaly  beds  to  have 
a  density  of  2*84,  and  inferred  that  they  consisted  essentially  of 
disintegrated  mica.  He  states  in  his  letter  that  Dr.  Schweitzer's 
analyses  were  made  at  the  instigation  of  Dr.  Newberry,  with  a 
view  to  test  the  ideas  previously  deduced  by  him.  He  questions 
whether  the  albitic  character  of  the  material  of  the  sandstone 
may  not  be  owing  to  the  alteration  of  oligoclase  to  albite,  and 
purposes  to  further  investigate  this  point. 

4.  Geological  Survey  of  India, — Volume  IH,  Nos.  1  to  8,  of 
the  Pal»ontologia  Indica  connected  with  the  Geological  Survey  of 
India,  issued  in  1870  and  1871,  in  all  410  pages  4to,  with  many 
plates,  contains  an  account  of  the  Cretaceous  Pelecypoda  of  India, 
by  Ferd.  Stoliczka,  Paleontologist  of  the  Survey ;  the  plates,  28 
in  number,  are  full  of  good  figures.  Vol.  IV,  Part  I,  contains  a 
memoir,  by  Pro£  Huxley,  on  the  Vertebrate  fossils  of  the  Panchet 
rocks. 

Volume  Vn.  of  the  Memoirs  of  the  Survey  (8vo)  treats  of  the 
Vindhyan  Series  in  the  N.  W.  and  Central  Provinces,  by  F.  K. 
Mallet*;  of  the  Mineral  Statistics  of  India,  by  Thos.  Oldham,  the 
Director  of  the  Survey;  Geology  of  the   Shillong  Plateau,  by 
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n.  r>.  Medlicott;  and  on  the  Kurhurbari,  Deoghur  and  Karan- 
pura  Coal-fields,  by  T.  II.  Hughes. 

The  Hecords  of  the  Survey  which  have  appeared  once  in  three 
months,  contain  many  valuable  papers  on  the  Geology  and  pro- 
ductions of  India,  some  of  them  illustrated  by  maps. 

5.  Friderici  Wehjoitschii  Sertum  AngoUnae,  4to,  pp.  94,  tab.  25. 
Part  1  of  vol.  xxvii  of  the  Transactions  of  the  Linnean  Society, 
1809. — ^The  most  remarkable  plant  of  a  truly  extraordinary  flora 
is  that  which  commemorates  its  discoverer,  the  Welwitschia  mira- 
bills,  which  Dr.  Hooker  fully  illustrated  in  a  former  volume  of  the 
Linnean  Transactions.  Of  this  strangest  of  plants,  and  of  Dr. 
Hooker's  almost  exhaustive  treatise  upon  it,  we  rendered  some 
account  at  the  time.  Dr.  Welwitsch  now  publishes  a  selection  of 
a  goodly  number  of  very  interesting  plants  from  his  Angolan  and 
Benguelan  collections,  chiefly  new  genera  or  remarkable  species ; 
and  the  excellent  plates  are  from  drawings  by  Fitch.  Upon 
some  of  the  plates  the  aspect  of  the  whole  plant  is  delineated, 
e.  g.,  Pacht/podium  Lealii  and  Sesamothamnus  BengueUensii 
which,  with    some    most    bizarre    species   of    VitU    and    with 

Welwitschia  itself,  make  the  principal  part  of  a  queer  pigmy- 
tumid  arborescent  growth,  in  a  region  too  arid  for  ordmary 
vegetation.  Another  subject,  Acanthosicyos  horrida,  is  a  Cucur- 
bitaceous  shrub,  spiny  and  nearly  leafless,  with  somewhat  the 
aspect  of  a  Furze  or  Broom,  which  in  these  same  deserts  bears 
a  grateful  acidulous  fruit,  larger  than  an  orange,  and  some- 
times as  large  as  an  ostrich's  egg;  the  fleshy  and  oily  seeds 
of  which  are  also  edible.  As  a  solitary  exception  to  the  rule  that 
all  Cact^oB  are  American,  RhlpaaUa  Cdsayta  is  proved  to  be 
indigenous  to  a  long  stretch  of  tropical  Africa ;  and  we  are  now 
informed  that  our  IWasenia  peUata,  having  been  found  already 
in  Oregon,  Japan,  N.  E.  India  and  Australia,  has  been  detected 
in  tropical  Africa,  solely  in  lake  "  Ivantalla,"  5,000  feet  above  the 
Atlantic  coast  and  about  120  geographical  miles  in  the  interior. 
Another  .North  American  genus,  until  now  monotypic,  is  unex- 
pectedly found  to  have  an  African  representative,  in  Brunnichia 
A/ricana,  discovered  at  a  cataract  in  a  wooded  district,  less  than 
2,500  feet  above  the  level  of  the  sea.  Pilosti/les  .j^hiopica  repre- 
sents another  American  type.  As  all  the  species  known  before 
are  parasitic  upon  Leguminous  shrubs  or  trees,  this  also  grows 
upon  Berlinia paniculata,  a  Csesalpineous  tree.  Ariatida  prodigi- 
osa,  a  grass  which  flourishes  on  the  sandy  hills  of  the  most  arid 
of  regions,  on  account  of  its  grayish  hue  hardly  distinguishable 
from  the  sand  in  which  it  grows,  furnishes  the  sole  support  of 
multitudes  of  zebras,  antelopes,  &c.,  throughout  the  lone  dry 
season.  The  force  of  Linnajus'  remark,  that  there  was  always 
something  new  and  strange  coming  from  Africa,  is  not  yet  ex- 
hausted. A.  G. 

6.  Hooker's  Icoties  Plantarum,  Third  Series,  voL  1,  part  4. 
January,  1871. — This  completes  the  first  volume  of  the  revived 
Icones  Plantarum,  of  which  ten  volumes  (a  thousand  plates)  were 
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published  by  Sir  William  Hooker.  We  received  and  duly  noticed 
the  first  two  parts  of  the  new  issue.  The  third  pai*t,  by  some 
mishap,  has  not  been  received,  which  we  regret  the  more  on 
account  of  its  containing  some  new  genera  of  Sandwich  Island 
BtibiacecBy  in  which  our  mterest  is  renewed  since  Dr.  Hillebrand 
has  brought  hither,  and  is  now  elaborating,  his  large  recent  collec- 
tions of  Hawaian  plants.  The  most  interesting  plants  of  the  part 
now  before  us  are  the  following :  Hanunculus  limoseUcndes,  of 
New  Zealand,  which  "  mimics,"  as  the  expression  goes,  a  LimoseUa, 
C halloa  Magellanica  Hook,  f,  a  Fuegian  plant,  with  much  the 
habit  of  Diapensia  or  rather  Pyxidanthera^  which  has  beeii  for 
years  somewhat  known,  and  has  puzzled  the  few  botanists  who_ 
have  examined  it,  but  only  now  published,  and,  for  lack  of  any  hap- 
pier guess,  is  doubtfully  referred  to  the  Pittosporece.  Haphano- 
carpus  Kirkii  Hook,  f,  an  African  Cucurbitaceous  plant,  which, 
with  one  erect  and  one  suspended  ovule,  confirms  the  idea  already 
entertained,  that  the  primary  divisions  of  this  order  in  the  new 
Grenera  Plantarum  are  not  so  well  founded  as  could  be  wished. 
Phyllacanthus  Grisebachianua  Hook,  f,  the  plant  of  C.  Wright's 
Cuba  collection  named  by  Grisebach  Cateshoea  phyUacanthck 
Brackenridgea  Zanguebarica  Oliver,  a  second  S[)ecies,  so  far 
confirming  the  genus.  a.  g. 

7.  tStructure  of  the  Pistil  in  PtimtUacecs, — Van  Tieghem,  upon 
his  first  study  of  the  ovary  of  Primula^  <fcc.,  finding  that  the  vas- 
cular bundles  of  the  free  central  placenta  were  disposed  in  a  circle 
in  a  homogeneous  parenchyma,  adopted  the  apparently  prevalent 
view  that  this  placenta  belongs  to  tne  axis  ana  not  to  the  carpels, 
this  arrangement  being  that  characteristic  of  stems.  But  further 
and  more  scrutinizing  observations  show  that  this  conclusion  does 
not  follow.  Without  known  exception,  the  vascular  and  woody 
bundles  of  stems  have  their  spiral  vessels  on  their  inner  face,  their 
liber  or  bast  cells  on  the  outer  face,  I  e.,  presented  to  the  circum- 
ference of  the  stem.  Now  Van  Tieghem  finds  that  the  bundles 
in  the  placenta  of  PrifniUa  and  other  plants  of  the  same  order  (as 
likewise  in  Caryop/tyllacecB^  <fcc.)  present  their  liber-cells  inward, 
their  spiral  vessels  outward,  contrary  to  the  manner  of  vascular 
bundles  of  stems.  These  bundles  originate  in  connection  with 
those  which  pass  into  the  ovarian  walls,  and  which  correspond  to 
the  margins  of  the  five  carpels ;  passing  into  the  placenta  they 
ramify,  and  the  ovules  are  borne  at  their  terminations.  He  then 
examined  the  outer  floral  whorls  in  cases  where  their  parts  pro- 
duce an  accessory  piece  or  appendage  on  the  inner  face  or  at  its 
base,  such  as  the  petals  of  Ranuiiculus^  of  Oleander,  the  crown  of 
the  perianth  of  Narcissus^  the  stamens  of  Cobcea,  &c.  In  all 
these  the  vascular  bundles  of  the  internal  appendage  or  crown 
equally  have  their  liber-cells  facing  toward  the  axis  of  the  flower, 
their  spiral  vessels  turned  from  it.  Van  Tieghem  therefore  con- 
cludes that,  as  these  accessory  pieces  are  appendages  or  dedupli- 
cations  of  the  petals,  stamens,  <&c.,  so  the  free  central  or  basilar 
placenta  consists  of  internal  appendages  or  deduplications  of  the 
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carpels;  also  that  each  ovule  answers  to  the  lobe  of  a  leat     See 
Ann.  Sci.  N at  for  1809,  published  in  1 8  7 1 .     In  a  following  paper,  on 

The  Anatomy  of  the  Flower  of  Santalacece,  Van  Tieghem  dem- 
onstrates an  analogous  structure  in  the  flower  of  Theaium  and 
Osi/ris,  and  draws  the  conclusion  that  each  ovule,  one  for  each  of 
the  three  carpels,  is  the  termination  of  an  internal  appendage  or 
talon  of  a  carpel.  From  a  corresponding  study  of  the  vascular 
bundles  of  the  sepals  and  superposed  stamens,  he  likewise  infers 
that  the  stamen  is  not  autonomous,  but  is  theoretically  a  petiolate 
internal  appendage  of  the  sepal  behind  it.  Thus  he  homolo^izes 
the  blossom  of  Thesium^  &c.,  with  that  of  Mistletoe,  in  which, 
according  to  his  view  (as  alreadv  mentioned),  the  stamen  and  se- 
pal, also  the  ovule  and  the  carpel,  each  answer  simply  to  one  leaf; 
m  the  Mistletoe  confounded  without  distinction  farther  than  that 
the  inner  face  is  polleniferous  or  ovuliferous,  according  to  the  sex; 
in  SantalacecB  a  differentiation  into  separate  organs,  the  ovule 
being  here  a  separate  and  special  lobe  of  the  carpel.  Thus,  he 
concludes,  disappears  another  example  of  so-called  axile  placenta- 
tion,  as  it  falls  under  the  general  law^  which  he  expresses  essen- 
tially as  follows  :-^The  embryo-sac  is  always  a  cell  of  the  paren- 
chyma of  a  carpellary  leaf;  the  ovule  which  contains  this  sac  is 
always  a  lobe  or  part  of  the  tissue  of  this  leaf — more  or  less  trans- 
formed, more  or  less  separated  from  the  rest  of  the  lea£        a.  o. 

8.  Tieghem^  Comparative  Anatomy  oft/ie  Gycadaceae^  Coniferoe^ 
and  Gneta^ecB. — The  principal  results  of  this  investigation  (com- 
municated to  the  French  Academy  of  Sciences,  published  in  Ann. 
ScL  Nat.  for  1869)  are  given  by  the  author  in  a  resumi  in  Bull 
Soc.  Bot.  France,  March,  1870.  To  determine  whether  the  ovules 
or  whatever  they  be,  are  borne  on  a  leaf  or  a  branch,  Tieghem 
examined  the  distribution  of  the  vascular  bundles,  in  the  same 
manner  as  in  his  later  investigations  upon  the  placenta  of  Primula 
and  the  flowers  of  Mistletoe.  This  new  evidence  led  him  une- 
quivocally to  the  conclusion,  that 

Cycaddceoe.  are  gymnospermous ;  the  leaves,  produced  directly 
on  the  axis  of  the  female  bud,  develop  ovules  on  their  margins,  bo 
that  each  is  an  open  free  carpel. 

Co7iiferw  also  have  naked  ovules  borne  upon  a  leaf,,  but  not 
uj)on  leaves  of  the  primary  axis,  i.  e.,  upon  bracts  of  the  first  order. 
The  ovules  are  always  borne  upon  the  dorsal  face  of  the  first  and 
only  leaf  of  an  axillary  branch,  which  is  therefore  an  open  carpel, 
constituting  the  female  flower.  This  leaf  is  always  invenje,  L  e.,  is 
directly  opposite  the  subtending  bract,  so  that  this  bract  and  the 
carpellary  leaf  face  each  other.  The  principal  variations  of  this 
universal  plan  are  the  following. 

This  axillary  branch  reduced  to  its  first  leaf,  and  ovuliferous,  is 
commonly  of  the  second  generation ;  but  sometimes  of  the  third 
{Cephalotaxus  and  Taocus),  or  even  of  the  fourth  generation  (Tiff- 
reya). 

The  carpellary  leaf  bears  the  ovules  either  on  its  base  (Thujth 
Cupressus,  &c.),  or  on  its  middle  {Pinus^  Sequoia^  &c.),  or  toward 
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its  summit  {Cunninghamia^  &c.);  the  ovules  thus  correspond 
each  to  the  lobe  of  a  lea£  In  other  cases  the  ovules  termmate 
the  leaf;  then  each  half  of  the  blade  may  be  transformed  into  an 
ovule  ( Ginkgo^  Cephalotaxus)^  or  the  whole  blade  may  be  trans- 
formed into  a  single  ovule  ( Taxua^  Phyllocladits  Podocarpua) ; 
sometimes  the  petiole  is  much  lengthened  ( Ginkgo),  but  oftener  it 
ifl  very  short,  and  the  carpellaiy  leaf  is  then  wholly  transformed 
into  two  ovules  ( CephaZotaxus),  or  into  a  single  one  {Podocarpua), 
The  carpellary  leaf  is  distinct  throughout  its  whole  length  in 
Pinus^  Ginkgo,  Podocarpua,  <fcc.  Sometimes  a  sheath  of  paren- 
chyma unites  the  vascular  systems  of  the  opposed  bract  and  carpel 
more  or  less,  so  that  they  may  be  free  only  at  the  summit  ( Thuja, 
Cupreaaua,  Ac,  Sequoia,  Arthotaxia,  <fcc.,  Araucaria,  Dammara, 
<fcc.,  Darydium),  The  difference  here  is  like  that  between  superior 
and  inferior  ovary,  so  that  one  may  say  that  certain  Coni/eroi 
have  a  free  or  superior,  others  an  inferior  or  adherent  ovary. 

It  follows  that  ConifercB  form  one  indivisible  natural  family, — 
are  all  reducible  to  one  and  the  same  type. 

GnetaceoB  are  half  way  between  the  ordinary  Gymnoapemice  and 
other  Phseno^amia.  J^hedra  has  an  ovary,  indeed,  but  it  is  an 
open  one,  and  without  style  or  stigma.  It  is  gymnospermous  as 
to  fecundation,  as  the  action  of  the  pollen  upon  the  ovule  is  direct ; 
but  angiospermous  as  to  fructification,  as  the  fertilized  ovule 
undergoes  its  transformations  within  a  closed  cavity,  proper  to 
each  Sower,  and  formed  by  the  infolding  of  the  leaf  to  which  the 
ovule  belongs. 

Such  are  the  principal  features  of  a  view  which  throws  new  light 
upon  the  morphology  of  the  Gymnospermous  plants,  vindicates 
their  claim  to  this  name,  and  carries  throughout  a  high  probability 
of  its  essential  correctness.  a.  g. 

9.  Van  Tieghem,  Anatomy  oftheflowera  and  fruit  of  Miatletoe 
(Vtacum  album), — Upon  this  subject  the  distinguished  Dutch 
Vegetable  Anatomist  nas  published  in  Ann.  Sci.  Nat.,  ser.  5,  t.  12, 
an  elaborate  and  interesting,  albeit  considerably  theoretical,  paper, 
following  up  the  line  of  research,  and  the  ideas  which  he  had  pur- 
sued with  great  advantage  in  his  earlier  memoir  on  the  floral 
structure  of  Gymnosperms,  and  determining  whether  an  organ  is  of 
cauline  or  of  foliar  nature  by  studying  the  plan  of  the  arrange- 
ment of  its  vascular  bundles.  Van  Tieghem  stoutly  main  tarns 
that  ovules  in  all  cases  pertain  to  a  carpellary  leaf,  never  to  the 
axis ;  that  the  ovule  is  not  an  axis  nor  a  bud,  nor  vet  an  organ  aui 
generia,  but  is  a  dependance  of  a  leaf, — a  lobe  (as  it  were)  of  a  car- 
pellaiy leaf  transformed,  to  protect  the  embryo-sac  and  to  aid  in  its 
tecundation;  that  in  Vtacum  this  ovule  is  reduced  to  the  greatest 
possible  simplicity,  viz :  to  its  essential  part,  the  embryo-sac.  His 
main  conclusions  are, — 

(1.)  That  the  male  flower  consists  of  four  simple  leaves  only,  that 
is,  of  two  decussate  pairs,  each  polliniferous  upon  the  superior  or 
inner  face,  and  not  of  8,  as  before  supposed,  i.  e.,  4  sepals  and  4 
stamens  superposed  to  and  connate  with  them. 
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(2.)  Invthe  female  flower  the  ovale  is  reduced  to  an  embryo-flac, 
wmch  is  a  cell  of  the  parenchyma  of  the  base  of  the  upper  face  of 
the  third  pair  of  bracts,  i.  e.,  the  carpels.  ▲«  g. 

1 0.  Clarence  King^a  Geological  Exploration  of  the  ^Oth  Parallel: 
Botany^  by  Sereno  Watson,  aided  by  Prof  Daniel  C.  Eaton 
and  others.  Illustrated  by  a  map  and  40  plates.  Washington : 
Government  Printing  OflSce,  1871.  pp.  626,  4to. — We  propose  to 
notice  this  volume  particularly:  indeed  it  well  deserves  a  more 
thorough  examination  and  more  extended  review  than  our  time 
and  space  will  now  allow  us  to  devote  to  it.  It  is  published  "by 
order  of  the  Secretary  of  War,  under  the  authority  of  Congress," 
as  one  of  the  Engineer  Corps  series,  has  been  carefully  edited  and 
beautifully  printed,  so  that  the  volume  is  every  way  an  attractive 
one.  Errors  of  the  press  are  to  be  found,  but  they  are  appar- 
ently few,  and  the  wnole  typography  is  remarkably  excellent  for 
the  Government  Printing  Office.  Our  comparison  is  naturally 
with  corresponding  volumes  of  the  Pacific  Kail-Road  Sui-vey,  and 
of  the  Mexican  Boundary  Survey,  upon  which  the  present  volume 
is  a  notable  improvement.  The  forty  plates,  filled  with  well 
chosen  subjects,  if  not  of  the  very  highest  style,  are  so  well  done  and 
of  such  excellent  promise  that  the  name  of'^the  draughtsman  (who 
is  new  to  this  class  of  work,  we  believe),  Mr.  J.  fit.  Emerton,  of 
Salem,  Mass.,  should  properly  liave  been  appended  to  them. 

The  General  Report,  of  53  pages,  forms  a  separately-paged 
introduction  to  the  "  Catalogue,"  as  it  is  tenned,  with  exces-sive 
modesty,  i.  e.,  the  systematic  account  of  the  plants  collected,  which 
makes  up  the  principal  bulk  of  the  volume.  This  General  Report 
will  naturally  be  most  interesting  to  general  readers  and  natural- 
ists, but  no  less  so  to  special  botanists.  It  is  thoroughly  readable 
matter;  and  we  expect  to  see  it  reproduced  in  the  scientific  jour- 
nals. Four  or  five  pages  sketch  the  geographical  features  of  the 
region,  tersely  and  clearly.  But,  when  a  stream  of  water  is  said 
to  "  become  demoralized  with  alkali  and  is  lost,"  we  could  wish  that 
this  popularized  use  of  the  word  were  buried  with  it.  The  meteoro- 
logical notes,  with  tabulated  observations  by  thermometer,  evapo- 
rator, &c.,  are  equally  intcrestinjr,  displaying  the  dryness  of  the 
Great  Basin,  its  cold  winters,  and  hot  summers.  The  notes  on  the 
general  character  of  the  vegetation  picture  to  us  the  botanical 
aspect  of  the  region,  the  relative  prevalence  of  the  predominant 
species,  the  slow  and  cross-grained  growth  of  what  timber  there 
is  in  the  canons,  &c.  A  dead  branch,  apparently  of  Pitius  mono- 
phylla^  8  inches  in  diameter,  had  the  fibres  so  twisted  that  in  7 
feet  they  made  four  complete  circuits.  A  saw-mill  in  Ruby  Val- 
ley offered  the  opportunity  of  ascertaining  the  age  and  dimen- 
sions of  several  specimens  of  Plnua  flexilia  from  the  upper  canons 
of  the  Humboldt  Mountains ;  sections  from  22  to  30  inches  in 
diameter  showed  from  400  to  486  annual  rings.  The  "  everlast- 
ing sage-bush,"  Artemisia  tridentata,  displayed  66  rings  on  a 
section  8  inches  in  diameter,  37  upon  4  inches,  &g,  A  Juniperue 
occidentalia  12  inches  in  diameter  showed  260  rings.     Cercocar- 
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pus  ledifolitis,  it  appears,  may  form  a  trunk  of  2  feet  in  diameter, 
with  160  rings.  Tne  alkaline  species,  aquatic  and  meadow  species, 
tho8e  of  the  drier  yalleys  and  foot-hills,  the  mountain  species,  <&c., 
are  separately  enumerated ;  the  introduced  species,  about  30  in 
number,  are  recorded,  and  finally  the  number  of  indigenous  genera 
and  species  is  given  under  their  orders,  and  their  oistribution  in 
the  basin  or  over  the  borders  on  either  side  is  tabulated.  Of  the 
1141  species  of  the  basin  and  of  the  Wahsatch  and  Uintas,  60  per 
cent,  appear  to  inhabit  also  the  Pacific  slope,  about  60  per  cent. 
are  not  found  east  of  the  Rocky  Mountains,  15  per  cent,  only  ap- 
proach the  Mississippi  or  the  Saskatchawan,  25  per  cent,  approach 
the  Atlantic,  17  per  cent,  are  Mexican  or  southern,  and  nearly  15 
per  cent,  are  Arctic. 

A  few  pages  at  the  close  are  devoted  to  the  consideration  of 
the  agricultural  resources  of  the  basin,  the  limit  to  which  is  fixed 
by  the  deficiency  of  water.  '*  The  most  fertile  localities  lie  at 
the  base  of  the  sierras ;  but,  as  a  rule,  there  is  an  apparent  ab- 
sence everywhere  of  a  true  soil  or  mould  resulting  from  the 
decomposition  of  vegetable  matter."  A  moderate  amount  of 
alkali  m  the  soil  appears  not  to  be  detrimental  to  culture.  The 
soil  which  produces  '^  sage  bush  "  seems  to  be  always  cultivable 
when  it  can  be  irrigated.  With  the  present  supply  of  water, 
most  economically  used,  it  is  thought  that  only  one  thousand  out 
of  34,000  square  miles  of  Northern  Nevada  could  be  brought 
under  caltivation  ;  of  the  southerly  portion  and  of  Western  Utah 
mach  less.  Eastern  Utah,  with  larger  and  more  constant  supplies 
of  water  from  the  Wahsatch  and  the  Uinta  mountains,  is  much 
more  favorably  situated.  The  absence  of  graminivorous  animals,  ex- 
cepting rabbits  in  the  valleys  and  rarely  a  few  mountain  sheep  or 
antelopes  in  the  higher  ranges,  shows  that  the  country  is  ill 
adapted  for  grazing.  Eurotia  laitata  and  a  few  other  chenopo- 
diaceonsplants  are  eaten  by  sheep  as  a  substitute  for  grass. 

Mr.  Watson  raises  the  question  whether — considering  the 
amount  of  low  shrubby  and  perennial  vegetation  which  inhabits 
the  plains  and  thrives  without  irrigation, — these  plants  them- 
selves, or  some  more  serviceable  substitutes  equally  adapted  to 
the  climatic  conditions,  may  not  be  turned  to  some  profitable 
account  under  the  necessities  of  a  future  population  ;  and 
whether,  in  time  to  come,  some  forms  of  orchard,  vmeyard,  or  tree 
culture  may  not  possibly  be  made  to  thrive  in  that  region.  He 
finds  that  tiie  present  plants  on  the  whole  arc  not  lacking  in  expan- 
sion of  foliage  or  succulence,  at  least  that  the  more  prevalent 
plants  had  an  average  of  froxxL  55  to  80  per  cent  of  foliage  or 
working  surface ;  and  a  series  of  rough,  but  seemingly  well  de- 
vised experiments  demonstrated  that  they  give  off  by  evap- 
oration daily  an  amount  equal  to  three-eighths  of  the  weight  of 
their  available  material.  Dry  as  the  soil  appears  to  be,  it  is 
this,  and  not  the  atmosphere  that  must  furnish  the  supply  to 
make  good  this  loss.  Yet  water  is  rarely  to  be  had  under  a 
depth  of  100  to  300  feet,  often  not  even  at  that  depth.      The 
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porous  soil  must  allow  of  the  free  upward  di^sion  of  moisture, 
also  of  deep  penetration  of  the  roots  from  above. 

An  excellent  map  is  given,  exhibiting  the  district  from  above 
the  42d  parallel  to  oelow  the  39th,  on  which  the  routes  of  the  three 
several  years  are  traced  in  colored  lines,  and  the  mountain  ranges 
with  the  general  configuration  of  the  surface  represented.  We 
will  endeavor  hereafter  to  review  the  systematic  part  of  this 
work.  A.  G. 

1 1.  Prof,  Oliver^s  Mora  of  Tropical  Africa^  vol  ii  (Reeve  &  Co., 
London,  1871),  has  just  been  received.  It  comprises  the  Polypet- 
alous  orders  from  LeguminoBoe  to  Ficoideoe  inclusive.  The  first 
of  these  orders  fills  over  half  of  the  volume ;  the  Papilionaceous 
portion  is  by  Mr.  Baker,  the  other  suborders,  both  Largely  and 
mterestingly  represented,  are  by  Prof  Oliver  himself.  Of  Ccesal- 
piniecB  in  particular  there  are  several  remarkable  and  peculiar 
genera.     Prof  Oliver  also  elaborated  the  Rosacecs  and  aaxifror 

facecBy  which  are  scanty,  as  well  as  other  small  families;  Mr. 
Written,  one  of  the  promising  assistants  at  Kew,  now  transferred 
to  the  British  Museum,  has  done  the  Crassulacece ;  Professor 
Lawson  of  Oxford,  the  Combretacem  and  the  few  Myrtacem: 
Dr.  Hooker,  the  MelastomacecBy  which  are  considerable  ;  Mr. 
Hiem  of  Cambridge,  the  Lythraceoe ;  Dr.  Masters,  the  Samy- 
dacece  and  Passiflorem  ;  Dr.  Hooker,  the  CucurbitaceaB^  which  are 
represented  by  34  genera,  also  the  Begoniaceas  ;  and  Prof.  Oliver 
concludes  with  the  somewhat  miscellaneous  group  named  JFHcoidea, 
The  contrast  continues  notable  between  the  miscellaneous  char- 
acter of  Tropical  African  Botany,  and  the  most  peculiar  character, 
richness  and  great  diversity  of  South  African  vegetation,     a.  g. 

12.  JBeer :  Flora  Fossilis  Arctica.  Die  Fossik  Iflora  der  PoUxr- 
lander,  2'*^  Band  mit  59  Tafeln.  4to.  (Winterthur,  WOrrter  & 
Co.,  1871.)  This  second  volume  of  Heer's  Arctic  Fossil  Flora  is  a 
collection  (with  title  page,  preface  and  index)  of  the  following 
papers : — 

(1.)  Contributions  to  the  Fossil  Flora  of  North  OreenUind,  being 
a  Description  of  the  Plants  collected  by  Mr.  Edward  Whymper 
during  the  sumtner  of  1867.  This  is  from  the  Philosophical 
Transactions  of  the  Royal  Society,  London,  1869,  and  is  in  English, 
illustrated  by  18  plates. 

(2.)  Flora  Fossilis  Alaskafia,  with  10  plates.  This  is  a  paper 
contributed  to  the  Transactions  of  the  Koyal  Swedish  Society  of 
Sciences,  Stockholm,  1869.    It  is  in  Latin,  with  a  preface  in  German. 

(3.)  Der  Miocene  Flora  und  Fauna  Spitzbergens,  &c.,  with  16 
plates — from  the  Transactions  of  the  same  society.  Thia  is  in 
German,  but  with  Latin  diagnoses  of  species. 

(4.)  Fossile  Flora  der  Bdren  Insely  with  16  plates — from  the 
same  Society's  Transactions,  1870:  in  German  and  Latin.  The 
plants  described  are  of  the  coal  formation. 

The  very  interesting  results  which  these  memoirs  contain  have 
already  been  brought  to  our  notice  in  this  Journal  a.  q. 


Oeology  and  Natural  History.  ^b 

13.  On  Kansas  Verte^roite  Fossils, — Pro£  E.  D.  Cope  has  given 
a  brief  account,  in  the  Proceedings  of  the  Philosophical  Society  of 
Philadelphia,  October,  1871,  of  some  fossil  vertebrates  in  the 
collections  of  the  State  Agricultural  College  of  Kansas.  They 
include  the  following  species : 

lAodon  dyspelor  Cope,  now  for  the  first  time  announced  as  a 
Kansas  species ;  a  species  of  Liodon  near  L,  proriger  Cope,  and 
another  near  X.  ictericus  Cope ;  Liodon  latispinus  Cope,  a  new 
species  of  large  size,  nearly  equalling  the  X.  Mitchillii,  that  is  40 
or  50  feet  long ;  Clidastes  Wymanii  f  Marsh ;  Clidustes  ci?terar 
rium  Cope ;  Ichthyodectes  near  1,  ctenodon  Cope ;  Anogmius 
contractuSy  a  new  genus  and  species,  near  Ichthyodectes  in  the 
vertebraB  wanting  lateral  grooves,  but  like  those  of  Saurocephaliis 
in  having  the  basal  elements  of  the  neural  and  haemal  elements 
not  codssified  with  the  centrum ;  a  Saurocephalus  near  prognathus 
of  Cope. 

F^fessor  Cope  also  gives  brief  notices  of  some  fossils  observed 
by  himself  on  an  excursion  in  the  valley  of  Smoky  Hill  River,  in 
Kansas.  On  Butte  Creek  a  large  part  of  the  skeleton  of  a  monster 
saurian,  the  JAodon  dyspelor  Cope,  was  exhumed.  On  the  same 
bluff  another  Liodon  and  a  Clidastes  were  discovered,  with  some 
fossil  fishes.  In  neighboring  bluffs,  bones  supposed  to  be  those 
of  a  Pterodactyl y  ot  two  species  of  Clidastes^  a  Dinosaur ^  a 
Crocodile  and  of  numerous  fishes  were  brought  to  light. 

At  a  similar  location  on  Fox  Creek,  M.  v.  Hartwell  found  the 
skeleton  of  a  very  large  fish,  with  "  uncommonly  powerful  offen- 
sive dentition,"  probably  of  the  Saurodonts.  He  names  this  Cre- 
taceous species  PortJieus  molossus.  In  the  same  region  the  very 
slender  bones  of  a  reptile  were  obtained,  probably  of  the  Testudi- 
nates,  which  he  named  Protostega  gigas.  The  remains  of  a  large 
Liodon  proriger  Cope,  were  found  scattered,  *'  his  huge  truncate, 
browsprit-like  snout  betraying  his  individuality  at  once ;"  also 
others  of  several  species  of  (Jlidastes,  Near  Russel  Springs,  on 
the  Smoky  Hill,  twenty-six  miles  distant,  a  large  Clidastes  was 
found,  also  bones  of  Liodon  ictericus  and  of  two  new  Clidastes. 

Prof  Cope  adds  that  the  giants  of  this  Cretaceous  sea  were  the 
Liodon  proriger  Cope,  i.  dyspelor  Cope,  Polycotylus  latipinnis 
Cope,  and  Elasmosaurus  platyurus  Cope.  Of  these,  the  first  was 
apparently  the  most  abundant ;  the  second  was  the  longest,  ex- 
ceeding in  length  perhaps  any  other  known  reptile;  the  last 
Darned  had  the  most  massive  body,  and  exhibited  an  extraordinary 
appearance  in  consequence  of  the  great  length  of  its  neck. 

14.  lUustrcUed  Catalogue  of  the  Museum  of  Comparative  Zodl- 
ogy.  No.  IV,  Leep-Sea  Corals;  by  L.  F.  dePourtales.  Cam- 
bridge, 1871.  93  pp.  quarto,  with  eight  lithographic  plates. — In 
this  work,  all  the  stony  corals  which  have  been  dredged  during 
the  several  expeditions  made  by  the  U.  S.  Coast  Survey  for  the 
purpose  of  exploring  the  bed  of  the  Gulf  Stream,  off  Florida,  are 
ftdly  described,  and  most  of  them  are  beautifully  figured.  The 
work  is  not  only  the  most  complete  account  that  has  yet  appeared 
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of  any  group  of  deep-sea  animals,  but  is  also  a  very  valuable 
contribution  to  tbc  bistory  and  classification  of  corals.  A  large 
number  of  new  forms,  botb  of  genera  and  species,  are  described, 
and  important  points  in  tbe  structure  and  aifanities  of  certain  gen- 
era and  species  are  discussed  at  length.  It  is  accompanied  bj 
tables  of  the  distribution  of  the  species  in  depth,  and  the  appen- 
dix contains  an  enumeration  of  the  shallow  wat-er  and  reef-corals 
of  Florida,  with  valuable  notes  upon  their  synonymy,  modes  of 
occurrence,  etc. 

The  introduction  contains  a  history  of  the  expeditions,  together 
with  an  account  of  the  configuration  and  character  of  the  bottom 
along  the  several  lines  of  soundings  and  dredgings. 

The  whole  number  of  corals  obtained  from  deep-water  is  48,  of 
which  three  were  dead,  and  probably  accidentally  transported 
from  shallow  waters.  Of  those,  28  species  occurred  at  depths  ex- 
ceeding 200  fathoms,  and  17  below  300  fathoms,  though  several 
of  the  latter  were  perhaps  transported  from  somewhat  shallower 
waters.  Of  reef-corals  49  species  are  enumerated,  two  of  which 
are  Millepores,  belonging  to  the  Hydroidea. 

In  several  instances  the  writer  would  disagree  with  Mr.  Pour- 
tal^s  in  reference  to  the  synonymy  of  species  and  higher  groups, 
as  well  as  in  respect  to  their  afhnities  and  classification,  but  a  dUB- 
cussion  of  these  points  would  lead  too  far  for  the  present  occasioiL 
In  general  the  classification  of  Milne  Edwards  and  Haime  has 
been  followed,  but  several  important  and  judicious  changes  have 
been  adopted  from  others,  and  some  new  ones  have  been  intro- 
duced.   Among  others  the  following  points  seem  to  require  special 
notice.     Turbinolidoe  of  E.  and  U.,  as  adopted  by  Mr.  Pourtal^ 
is  erroneously  made  synonymous  with   Caryopliyllidae  Verrill* 
The  latter  included  only  a  part  of  the  former  group,  the  second 
part  having  been  made  a  family  under  the  former  name.     Stylo- 
phoridae  had  previously  been  characterized  as  a  family  by  the  wnter 
m  the  work  refeiTcd  to  in  the  note.     In  the  same  work  the  writer 
has  shown  the  necessity  of  uniting  the  Cladocoraccfe  and  Astran- 
gracea3  into  a  single  family,  the  distinctions  being  hardly  of  gen- 
eric value,  and  yet  they  are  still  kept  apart  by  Mr.  Pourtal^s. 
The  family  Stylasteridai  Gray  (emended),  is  fully  discussed  on  page 
32,  and  some  additional  facts  of  importance  are  given  in  regard  to 
their   structure.      The   observation  that  they  have  finely  porous 
corals  is  new  and  interesting,  and  with  other  characters  renders 
it  probable  that  they  should  be  referred  to  the  Madreporacaj  (Per- 
forata of  Edwards  and  llaime),  as  suggested  by  the  author,  who 
however  hesitates,  apparently  unnecessarily,  to  make  the  change. 
We  may  add  that  other  characters,  making  this  view  still  more  pro- 
bable, are  the  small  number  of  septa,  and  the  depth  and  narrowness 
of  the  cells,  and  consequent   elongation  of  the  polyps, — features 
very  characteristic  of  the  Madreporaeeje.     The  polyps  are  still  un- 
known in  all  the  genera  of  this  family.     Although  agreeing  with 
Mr.  Pourtal^s  in  regarding  the  Eupsammidae  as  a  group  of  full 

♦  Transactions  Connecticut  Academy,  vol.  i,  p.  535,  1870. 
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ok,  we  do  not  see  any  reason  for  separating  it  very 
>m  the  Madreporidse  or  in  approximating  it  to  the  Tur- 

The   resemblances  to  the  latter  are  very  superficial, 

united  to  the  former  by  many  intermediate  forms.  To 
I  Guadulpensis  (p.  71),  Z  rigida  Verrill  is  referred  as  a 

on  the  ground  that  it  is  not  the  Aatroea  rigida  Dana. 
•  identification  is,  however,  correct,  and  was  made  after  a 
amination  of  Dana's  type,  which  had  the  septa  and  walls 
bly  worn.  Ellis  and  Solander  are  given  as  the  authority 
ufrina  clivosa  Verrill,  but  their  name  was  Madrgf>ora 
The  name  Astrcea  should  be  adopted  instead  of  JFhvia 
or  A,  rotulosa  was  made  the  type  of  the  genus  by 
in  1801  when  it  was  first  proposed,  and  he  mentioned 
>ther  species  (A.  radians)  which  he  referred  to  a  second 
f  the  genus  and  which  now  forms  the  type  of  the  genus 
3pa,  belonging^  among  the  Fungians.  vVe  see  no  reason 
for  supplanting  the  oldest  name  of  the  latter  species  (S. 
>y  a  later  one,  as  has  been  done  by  Mr.  Pourtal^s. 

the  genera  now  first  made  known  as  belonging  to  the 
''lorida  and  the  West  Indies  are  Fungia^  DendrophyUiaj 
ia  and  Colangia,  the  last  a  new  genus  allied  to  Phyl- 

A.  B.  V. 

III.   Astronomy. 

the  mean  motions  of  the  /our  outer  Planets,  (Extract 
ter  of  Prof  Benjamin  Peirce  to  Prof  Newton,  dated 
,  1871.) — I  have  discovered  three  fixed  equations  between 
motions  of  the  four  outer  planets.  If  the  mean  motions 
r,  Saturn,  Uranus  and  Neptune  are  respectively  repre- 
n%  n^',  w""^'  and  n^*'',  these  equations  are 

2n^+17n^"+6w^*^^=12n^^ 
3yi^^*  +  8n^^'^=     n^ 

fixedness  of  the  first  of  these  equations  I  have  no  doubt ; 
Imost  equally  certain  of  the  second,  but  feel  rather  more 
icerning  the  third.  Their  reception  involves  a  laborious 
>f  the  theory  of  these  planets,  which  I  cannot  hope  to 
strength  to  accomplish,  and  must  seriously  change  the 
of  their  orbits.  If  all  the  three  equations  are  admitted, 
motions  of  three  of  these  planets  can  be  computed  when 
i  is  given.     Thus,  I  find 

n^  =109256"-719  (l+>t) 
n^*  z=  4400l"-8064(l+iL) 
n^^'  z=  15428''-1822(l+>tj 
n^*^*=     '787l"-6216(l+>t] 

1  is  a  correction  to  be  ascertained  after  the  revision  of  the 
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K  the  third  equation  is  rejected,  the  other  two  will  give  the 
mean  motions  of  two  of  the  planets  when  two  are  known.  I  have 
found  in  this  case, 

rC    =109256"-719+249>t 
n"'^    =  43996''-127  +249>t' 

/i^"  =   15425"-1'72—    18iL+132A' 
n^"*=     7868"-694-.    32>t-fl24iL' 

in  which  ^  and  ^'  are  corrections  to  be  determined  after  the  revis- 
ion of  the  theories.  I  presented  my  argument  concerning  the  es- 
tablishment of  these  equations  to  the  American  Academy  last 
evening.  Even  if  they  should  be  finally  rejected,  it  is  evident  that 
in  the  present  uncertainty,  the  corresponding  planetary  inequalities 
are  so  exceeding  long,  and  of  such  uncertain  length,  that  it  will  be 
necessary  to  present  the  eoiTesponding  perturbations  in  the  same 
way  as  if  they  were  exact. 

2.  The  Eclipse, — The  telegraph  infoniis  us  that  the  eclipse  ob- 
servations on  the  l*2th  of  December  were  successful,  the  weather 
being  very  favorable. 

The  expedition  from  England  under  the  charge  of  Mr.  Lockyer 
was  destmed  for  Jaffna  in  the  island  of  Ceylon.  It  was  joined 
upon  the  way  by  Jannsen  and  Respighi,  from  which  we  presume 
that  the  original  design  of  the  former  to  go  to  Java  was  given  up. 

It  was  expected  that  East  Indian  expeditions  would  occupy 
one  or  two  stations  near  the  Malabar  coast,  and  one  near  Xrichmo- 
poly.  Also  expeditions  from  Australia  to  the  line  of  the  eclipse 
across  the  northern  part  of  that  continent  were  projected,  and 
probably  carried  out. 

3.  Star  Maps — Suggested  Improveme7it  ;  by  E.  S.  Maetin, 
Wilmington,  N.  C.  (Communicated.) — All  those  who  use  star  maps 
to  any  extent,  and  without  the  benefit  of  an  assistant,  have  felt 
the  inconvenience  and  loss  of  time  incurred  by  leaving  the  teles- 
cope to  consult  the  map.  And  as  the  light  used  to  illume  the 
maps  causes  the  pupil  of  the  eyes  to  contract,  when  a  return  to 
the  tube  is  made  nothmg  can  be  distinctly  seen.  Especially  is 
this  the  case  when  any  small  stars  or  faint  objects  are  under 
examination. 

The  following  method  is  suggested  as,  in  a  measure,  capable  of 
remedying  the  trouble.      Instead  of  stamping  the  stars  on  the 
map,  as  usual,  let  punctures  be  made,  differing  in  size,  so  as  to 
represent  the  different  magnitudes.     When  a  map  thus  prepared. 
is  spread  out,  and  a  light  set  behind  it,  all  those  punctures  shine 
as  stars.     The  eyes  suffer  no  inconvenience  from  increase  of  lights 
and  if  the  map  is  placed  at  or  near  the  instrument,  one  eye  may 
view  the  map,  while  the  other  looks  into  the  tube.     Thus  a  com^-^" 
parison  may  be  made  without  much  effort. 

In  order  to  better  direct  the  eye  where  to  look,  in  a  blank  shee'* 
of  paper,  cut  a  hole  the  size  of  the  field  of  view  of  the  telescope  - 
and  place  this  sheet  over  the  map.     As  successive  portions  of  th^ 
heavens  are  brought  into  view  by  the  rotary  motion  of  the  earthm 
slip  this  sheet  along.     Where  wires  are  used  in  the  instromenl 
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threads  may  be  stretched  across  the  hole  in  the  paper,  and  thus  far- 
ther assist  the  eye  in  the  comparison  of  the  map  with  the  heavens. 
The  writer  has  himself  profited  much  by  this  arrangement,  he 
havingjpunctured  a  common  star  map  for  the  purpose. 

4.  The  Wisconsin  Meteorite:  by  I.  A.  Lapham. — Two  addi 
tional  fragments  of  this  meteorite  have  been  discovered,  since  the 
notice  in  this  Journal,*  one  of  16^  pounds  in  1869,  the  other  33 
pounds  in  1871,  making  a  total  of  143  pounds.  These  last  present 
the  same  external  characters,  and  doubtless  have  the  same  chemical 
composition ;  the  six  fragments  were  all  found  in  the  same  field. 

5.  New  Comet, — A  comet  (1871,  V.)  was  discovered  at  Milan, 
by  Tempel,  on  the  3d  November.  It  was  small  and  faint,  and 
with  a  declination  of  9°26'  south  (R.  A.  18*^  3  7™  9)  was  moving 
rapidly  southward.  The  following  elements  are  given  by  Oppolzer 
in  the  Astron.  Nachr,,  Nov.,  1867,  from  the  observations  of  the 
first  four  days. 

T=Dec.  20*1155  mean  Berlin  time. 
n=   22*"  26'  39" 

ftz=145*'  19'  63"  }-mean  eq.  1871. 
tz=102°    r  40" 
log  ^=9-87628 

The  resulting  ephemeris  gives  a  south  declination  of  S1°  4'  on 
the  5th  of  Decemoer. 

6.  Magnetometer  Indications  on  September  7th  ;  by  C.  A,  Young 
(dated  Hanover,  Nov.  14,  1871). — Immediately  after  the  remark- 
able solar  disturbance  of  which  a  description  was  given  in  the  last 
number  of  the  Journal  of  Chemistry,  a  letter  was  addressed  to  the 
Greenwich  Observatory,  requesting  information  as  to  the  beha- 
vior of  the  magnetic  instruments  at  that  moment.  In  due  time, 
but  too  late  for  insertion  last  month,  a  courteous  reply  was  received 
from  Professor  Airy,  inclosing  tracings  from  the  photographic 
record-curves  of  the  declinometer,  and  of  the  horizontal  and  ver- 
tical force  magnetometers.     These  are  shown  in  the  cut  below. 

Contrary  to  my  expectation,  there  was  no  specially  marked  dis- 
turbance of  the  magnets  siinidtaneous  with  the  "  explosion  "  (if 
explosion  it  really  was).  It  is  not  impossible  that  the  small  dis- 
turbances indicated  on  the  first  and  second  curves  were  really 
caused  by  it. 

Professor  Airy  writes :  "  The  day  was  one  of  magnetic  disturb- 
ance, but  it  does  not  appear  that  any  remarkable  movement  coin- 
cided with  the  beginning  of  your  observation.  There  was  a  sudden 
movement  nearly  at  the  ond." 

About   1\   hours   after  the   "  explosion,"  the   magnetic   storm 
began  which  developed  into  the  beautiful  aurora  of  that  evening. 
It  would  seem  accordingly  either  that  considerable  time  is  occu- 
pied in  transmitting  a  magnetic  perturbation  from  the  sun  to  the 
earth ;  or  else,  what  is  perhaps  more  probable,  that  mere  mechan- 
ica/  movements  in  the  solar  atmosphere,  such  as  the  phenomena 
in  question  appears  to  have  been,  are  less  efficacious  in  disturbing 

♦  VoL  xlvii,  p.  271,  March,  1871. 
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our  magnetometers  than  certiun  other  actions  whioh  ire  le«  oon> 
Bpicaoaa. 

Royal  Observatory,  Greenviich. 

Magnetic  chaagef,  Sept  1,  1851,  from  SA.  to  10& 


iB"a5' 

^^^^^^-^^^^^^ 

i           80' 
O           40' 

||[||BI|| 

1      *" 

hHHHI 

010(> 

^^■^H^^^^M^^HHHM|M|M 

i   i 

1               104 

!        'lor 

lOf 
■10^ 

i        -lOf 

IHI 

■lOi 

I^^Bb^b^b^hBB^^I 

.  010' 

t^"^     -10 
BklO 

■■■ll 

Hanover  Mean  SaUr  Time. 
The  vertieal  dotted  line  indicateB  the  probable  time  of  tbe  eiploEuon,  llh.  tfn 
Hanover  time. 

While  there  can  be  no  possible  doubt  that  there  ia  a  close  con- 
nection between  the  condition  of  the  solar  surface  and  magnetic 
disturbances  on  the  earth,  much  further  investigation  will  b« 
required  to  elucidate  the  matter. — Boatori,  Journal  of  ChemUtry, 
December,  p.  68. 

7.  The  jirst  Appendix  to  the  Waxhington  Odservationa  for 
1869,  being  Reports  on  observations  of  the  total  solar  eclipse  of 
Dec.  22d,  1870,  by  the  observers  of  tlie  U.  S.  N.  Obaervatorj-,  hM 
jnat  been  published.  Prof.  Newcomit  arranged  to  observe  at 
Gibraltar  tne  transits  of  the  sharp  cusps  of  the  solar  crescent 
across  the  wires  of  a  telescope,  in  order  to  obtain  materials  for  cor- 
recting the  lunar  theory.  The  telegraphic  determination  of  the 
longitude  of  Gibraltar,  which  is  necessary  to  the  completion  of  his 
purpose,  was  not  possible  at  the  time  owing  to  an  unfortunate 
break  in  the  cable.  Profs.  Hall,  Harkneas  and  Eastman,  at  Syra- 
cuse, made  successful  and  detailed  observations  for  time,  and  upon 
the  nature  of  the  light  of  the  corona  and  prominences. 

Prof.  Harkness  concludes  an  extended  discussion  by  proposing 
this  theory  of  the  corona.     "  When  seen  in  a  clear  sky  the  o 


a  clear  sky  the  corona 
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18  a  purely  solar  phenomenon,  produced  by  a  vast  body  of  self- 
loniiDous  gas, — not  improbably  incandescent  vapor  of  iron, — which 
envelopes  the  sun  and  is  erupted  from  it  in  the  same  manner  as 
the  red  prominences." 

The  oDservers  were  aided  by  Capt.  Tupman  of  the  British  Navy, 
whose  report  is  also  given. 

8.  AnncUs  of  the  Dudley  Observatory,  Vol  11. — This  second 
volume  of  Annals  of  the  Dudlev  Observatory  contains  the  descrip- 
tions of  the  several  self-recording  meteorological  instruments  con- 
structed by  the  Director,  Mr.  Hough,  a  series  of  hourly  observations 
of  barometric  pressure  during  five  years,  with  other  meteorological 
records  made  at  the  observatory.  In  the  appendix  are  observa- 
tions on  the  total  eclipse  of  Dec.  1869,  on  the  meteors  of  Dec,  14th, 
1867,  i&c.,  and  the  several  annual  reports  of  the  Director  to  the 
Board  of  Trustees.  Thirty-six  charts  are  added,  exhibiting  the 
changes  from  day  to  day  of  the  meteorological  phenomena  during 
the  years  1868-70. 

9.  Astronomische  Tafdn  und  Formdn  ;  by  C.  F.  W.  Peters, 
Hamburg,  1871.  (W.  Mauke.)  8vo,  233  pages. — This  series  of 
tables  is  for  the  use  of  observers  with  fixed  or  portable  instru- 
ments, and  for  general  astronomical  computations.  It  consists  of 
nearly  forty  numerical  tables,  followed  by  a  dozen  pages  of  trig- 
onometric and  astronomic  formulas.  Some  of  the  tables  are 
like  those  in  Wamstorff^s  edition  of  Schumacher'^a  HiJtlfstafeln^ 
but  there  are  many  new  ones,  and  most  of  the  old  ones  are  recom- 
puted or  enlarged.  The  volume  includes  tables  for  conversion  of 
mean  into  sidereal  time,  arcs  into  time,  degrees,  <&c.,  into  arcs ; 
tables  for  computing  parallax,  nutation,  aberration,  figure  of  the 
earth,  reduction  to  the  meridian,  refraction ;  also  Kuhlmann's 
hypsometric  tables,  a  very  conveniently  arranged  table  of  squares 
of  numbers,  up  to  10,000,  for  use  in  the  method  of  least  squares, 
a  table  of  natural  sines,  tangents  and  secants,  to  five  decimals  for 
each  minute  of  the  quadrant,  an  interpolation  table  for  use  when 
2d,  3d,  4th  and  6th  differences  are  employed,  and  tables  for  reduc- 
tion of  barometers  of  various  scales. 

10.  The  American  JEphemeris  and  Nautical  Almanac  for  1874 
is  just  out,  two  years  in  advance. 

IV.  Miscellaneous  Scientific  Intelligence. 

1 .  Masses  of  Meteoric  Iron. — At  the  meeting  of  the  Geological 
Society  held  on  the  8th  inst.,  there  was  read  a  letter  from  the 
Embassy  at  Copenhagen,  transmitted  by  Earl  Granville,  mention- 
ing that  a  Swedish  scientific  expedition,  just  returned  from  the 
coast  of  Greenland,  had  brought  home  a  number  of  masses  of  me- 
teoric iron  found  there  upon  the  surface  of  the  ground.  These 
masses  varied  greatly  in  size ;  the  largest  was  said  to  weigh  25 
tons.  Mr.  David  Forbes  having  recently  returned  from  Stock- 
holm, where  he  had  the  opportunity  of  examining  these  remark- 
able masses  of  native  iron,  took  the  opportunity  of  stating  that 
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they  had  been  first  discovered  last  year  by  the  Swedish  arctic  ex- 
pedition, which  brought  back  several  blocks  of  considerable  size 
which  had  been  found  on  the  coast  of  Greenland.  The  expedition 
of  this  year,  however,  has  just  succeeded  in  bringing  back  more 
than  twenty  additional  specimens,  amongst  which  two  were  of 
enormous  size.  The  largest,  weighing  more  than  49,000  Swedish 
pounds,  or  about  21  tons  English,  with  a  maximum  sectional  area 
of  about  42  square  feet,  is  now  placed  in  the  hall  of  the  Royal 
Academy  of  Stockholm  ;  whilst,  as  a  compliment  to  Denmark,  on 
whose  territory  they  were  found,  the  second  largest,  weighing 
20,000  lbs.,  or  about  9  tons,  has  been  presented  to  the  Museum 
of  Copenhagen.  Several  of  these  specimens  have  been  submited 
to  chemical  analysis,  which  proved  them  to  contain  nearly  5  per 
cent,  of  nickel,  with  from  1  to  2  per  cent,  of  carbon,  and  to  be  quite 
identical  in  chemical  composition  with  many  aerolites  of  known 
meteoric  origin.  When  polished  and  etched  by  acids,  the  sorfiace 
of  these  masses  of  metallic  iron  shows  the  peculiar  figures  or 
markings  usually  considered  characteristic  of  native  iron  of  me- 
teoric origin.  The  masses  themselves  were  discovered  lying  loose 
on  the  shore,  but  immediately  resting  upon  basaltic  rocks  (proba- 
bly of  Miocene  age),  in  which  thev  appear  to  have  originally 
been  imbedded  ;  and  not  only  have  n'agments  of  similar  iron  been 
met  with  in  the  basalt,  but  the  basalt  itself,  upon  being  examined, 
is  found  to  contain  minute  particles  of  metallic  iron,  identical  in 
chemical  composition  with  that  of  the  large  masses  themselves, 
whilst  some  of  the  masses  of  native  iron  are  observed  to  enclose 
fragments  of  the  basalt.  As  the  chemical  composition  and  min- 
eralogical  character  of  these  masses  of  native  iron  are  quite  dif- 
ferent from  those  of  any  iron  of  terrestrial  origin,  and  altogether 
identical  with  those  of  undoubted  meteoric  iron.  Prof.  Nordensk- 
jold  regards  them  as  aerolites,  and  accounts  for  their  occurrence 
in  the  basalt  by  supposing  that  they  proceeded  from  a  shower  of 
meteorites  which  had  fallen  down  and  buried  themselves  in  the 
molten  basalt  during  an  eruption  in  the  Miocene  period.  Not' 
withstanding  that  these  masses  of  metallic  iron  were  found  lying 
on  the  shore  between  the  ebb  and  flow  of  tide,  it  has  been  found, 
upon  their  removal  to  Stockholm,  that  they  perish  with  extrao^ 
dinary  rapidity,  breaking  up  rapidly  and  falling  to  a  fine  powder. 
Attempts  to  preserve  them  by  covering  them  with  a  coating  of 
varnish  have  as  yet  proved  unsuccessful ;  and  it  is  actually  pro- 
posed to  preserve  them  from  destruction  by  keeping  them  m  a 
tank  of  alcohol.  Mr.  Maskelyne  then  stated  that  the  British 
Museum  already  possessed  a  sj)ecimeu  of  this  native  iron,  and 
accounted  for  its  rapid  destruction  on  exposure  by  the  absorption 
of  chlorine  from  terrestrial  sources,  which  brought  about  the 
formation  of  ferrous  chloride.  This  was  particularly  marked  in 
the  case  of  the  great  Melbourne  meteorite  m  the  British  Museum ; 
he  had  succeeded  in  protecting  this,  as  well  as  the  Greenland 
specimen,  by  coating  them  externally,  after  previously  heating 
them  gently,  with  a  varnish  made  of  shellac  dissolved  in  nearly 
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absolute  alcohol.  He  considered  it  probable  that  a  meteoric  mass 
falling  with  immense  velocity  might  so  shatter  itself  as  to  cause 
some  of  its  fragments  to  enclose  fragments  of  basalt,  aud  even  to 
impregnate  the  neighbouring  mass  of  basalt  with  minute  particles 
of  the  metallic  u"on  :  but  he  considered  the  question  of  meteoric 
origin  could  only  be  decided  by  examining  the  same  mass  of 
basalt  at  some  greater  distance  from  the  stones  themselves,  so  as 
to  prove  whether  the  presence  of  such  metallic  iron  was  actually 
characteristic  of  the  entire  mass  of  the  rock. —  Chemical  Nmos^ 
Nov.  IV. 

2.  On  the  Phosphorescence  of  the  Eggs  of  the  common  Qlovy 
%Mfnrn  ;  by  M.  Jousset. — On  the  16th  of  July  last,  in  very  warm 
weather,  1  collected  in  the  part  of  the  Chateau  de  Monjay  two 
glowworms  which  shone  brilliantly.  These  two  females  were 
coupled,  and  escorted  by  a  supplementary  male.  I  carried  them 
to  [Paris  in  a  glass  tube ;  and  the  next  day  they  laid  about  sixty 
eggs,  of  the  size  of  a  pin's  head,  which  is  very  large  in  comparison 
with  the  size  of  the  insect. 

The  shell  of  these  eggs  is  so  delicate  that  they  cannot  be  touched 
without  breaking  it.  The  micropyle  is  very  apparent ;  and  their 
colour  is  yellowish. 

It  is  worthy  of  note,  and,  as  far  as  I  know,  has  not  yet  been 
indicated,  that  these  eggs  are  endowed  with  a  bright  phosphores- 
cence. They  are  not  only  phosphorescent  immediately  after  lay- 
ing, but  they  remain  phosphorescent.  Those  which  I  collected  as 
above,  presented  the  phenomenon  without  any  diminution  until 
the  23d  of  July — that  is  to  say,  for  seven  days. 

I  could  not  continue  the  observation  any  further,  because,  hav- 
ing left  the  tube  containing  them  open,  I  found  them  dried  up. 

If  one  of  these  eggs  is  crushed  in  the  dark,  the  liquid  which 
spreads  upon  the  glass  is  phosphorescent,  and  continues  luminous 
until  it  is  quite  dry. —  ComjHes  HenduSy  September  4, 1871,  p.  629. 
Ann.  Mag,  Nat.  Jli^t.^  IV,  viii,  372. 

3.  Coast  Sxtrvey  Deep-Sea  Dredging  Expedition. — The  general 
organization  and  plan  of  this  expedition  is  stated  in  Vol.  II.  of  this 
Journal,  on  page  228.  The  vessel — the  steamer  Hassler — has 
finally  sailed,  having  left  Boston  on  the  3d  of  December.  The 
expedition  is  under  the  command  of  Captain  P.  C.  Johnson,  and 
Messrs.  Kennedy  and  Day  are  the  lieutenants.  On  account  of  the 
lateness  of  the  season,  the  projected  work  in  the  Atlantic  will  be 
mostly  given  up,  and  probably  be  performed  another  season  by 
the  A.  D.  Bache^  a  consort  of  the  Hassler.  A  letter  from  Prof 
Agassiz  to  Prof.  B.  Peirce,  Superintendent  of  the  Coast  Survey, 
dated  the  day  before  the  sailing  of  the  expedition,  has  been  puD- 
lished,  announcing  in  a  prophetic  way  what  discoveries  the  expe- 
dition may  be  expected  to  make  through  its  deep-sea  dredgings  in 
the  Southern  Ocean  and  elsewhere.  Ihe  idea,  that  Tertiary,  Cre- 
taceous and  earlier  types  may  be  looked  for  in  the  depths  of  the 
ocean,  has  animated  all  the  more  recent  dredging  expeditions,  and 
the  success  in  this  direction  has  been  regarded  as  their  greatest 
triumph.      In   view  of  this  success.  Prof.   Verrill   observed,   in 
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this  Journal,  vol.  xlix,  134  (January,  1870):  "The  discovery  of 
the  living  Cystidean,  noticed  in  the  last  number  of  this  Journal, 
is  another  fact  of  the  same  kind,  and  so  remarkable  that  it  may 
not  seem  unreasonable  to  anticipate  hereafter  the  discovery  of 
living  Ammonites  and  Trilobites."  The  new  expedition,  if  its 
plans  are  carried  out,  may  do  much  toward  ascertaining  whether 
such  predictions  are  to  be  verified  or  not. 

4.  Jaf/^8  Cabinet  of  Shells.-  -The  very  extensive  collection  of 
shells  of  Mr.  John  C.  Jay,  comprising  14,000  species  and  50,000 
specimens,  has  been  generously  given  by  him  to  the  American 
Museum  of  Natural  History,  established  in  the  Central  Park,  New 
York.  The  letter  of  Mr.  Jay,  announcing  the  gift,  is  dated  No- 
vember 1st. 

OBrrUARY. 

Charles  Babbage,  the  author  of  the  "ninth"  Bridgewater 
Treatise,  inventor  of  the  calculating  machine,  and  author  of  vari- 
ous memoirs  on  mathematical  and  physical  subjects,  died  on  the 
20th  of  October  last. 

There  is  no  fear  that  the  worth  of  the  late  Charles  Babbage 
will  be  over-estimated  by  this  or  any  generation.  To  the  majority 
of  people  he  was  little  known  except  as  an  irritable  and  eccentric 
person,  possessed  by  a  strange  idea  of  a  calculating  machine, 
which  he  failed  to  carry  to  completion.  Only  those  who  have 
carefiiUy  studied  a  number  of  his  writings  can  adequately  con- 
ceive the  nobility  of  his  nature  and  the  depth  of  fiis  genius.  To 
deny  that  therj  were  deticioncies  in  his  character,  which  much 
diminislied  the  value  of  his  labours,  would  be  useless,  for  they 
were  readily  apparent  in  every  part  of  his  life.  The  powers  of 
mind  possessed  by  Mr.  Babbage,  if  used  i^-ith  judgment  and  per- 
sistence upon  a  limited  range  of  subjects,  must  have  placed  him 
among  the  few  givatcst  men  who  can  create  new  methods  or  re- 
form whole  branches  of  knowledge.  Unfortunately  the  works  of 
Babbage  are  strangt'ly  fragmentary.  It  lias  been  stated  in  the 
daily  press  that  he  wrote  eighty  volumes;  but  most  of  the  eighty 
publications  are  short  papers,  often  only  a  few  pages  in  length, 
published  in  the  transactions  of  learned  societies.  Those  to  which 
we  can  apply  the  name  of  books,  such  as  "The  Ninth  Bridge- 
water  Treatise,"  "The  Reflections  on  the  Decline  of  Science,"  or 
"The  Account  of  the  Exposition  of  1851,"  are  generally  incom- 
plete sketches,  on  which  but  little  care  could  have  been  expended. 
We  have,  in  fact,  mere  samples  of  what  he  could  do.  lie  was 
essentially  one  who  began  and  did  not  complete.  He  sowed  ideas, 
the  fruit  of  which  has  been  reaped  by  men  less  able  but  of  more 
thrifty  mental  habits. 

It  was  not  time  that  was  wanting  to  him.  Born  as  long  ago  as 
the  26th  of  December,  1792,  he  has  enjoyed  a  working  life  of  nearly 
eighty  years,  and,  though  within  the  last  few  years  his  memory  for 
immediate  events  and  persons  was  rapidly  decaying,  the  other  in- 
tellectual powers  seemed  as  strong  as  ever.  The  series  of  publica- 
tions which  constitute  the  real  record  of  his  life  commenced  in  1813 
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e  preface  to  the  Transactions  of  the  Analytical  Society,  a 
ab  established  by  Babbage,  Herschel,  Peacock,  and  several 
iindents  at  Cambridge,  to  promote,  as  it  was  humorously 
id,  the  principles  of  imre  D-ism,  that  is,  of  the  Leibnitzian 

1  and  the  methods  of  French  mathematicians.  Until  1822 
bbage's  writings  consisted  exclusively  of  memoirs  upon 
latical  subjects,  which,  however  little  read  in  the  present 
5  yet  of  the  highest  interest,  not  only  because  they  served 
ken  English  mathematicians  to  a  sense  of  their  backward 
I,  but  because  they  display  the  deepest  insight  into  the 
es  of  symbolic  methods.  His  memoir  in  the  "  Cambridge 
phical  Transactions  "  for  1826,  "  On  the  Influence  of  Signs 
lematical  Reasoning,"  may  be  mentioned  as  an  admirable 
3  of  his  mathematical  writings.  In  this  paper,  as  in  many 
laces,  Mr.  Babbage  has  expressed  his  opinion  concerning 
nderful  powers  of  a  suitable  notation  in  assisting  the 
mind. 

,rly  as  1812  or  1813  he  entertained  the  notion  of  calculating 
latical  tables  by  mechanical  means,  and  in  1819  or  1820 
o  reduce  his  ideas  to  practice.  Between  1820  and  1822  he 
ed  a  small  model,  and  in  1823  commenced  a  more  perfect 
with  the  assistance  of  public  money.  It  would  be  needless 
as  impossible  to  i)ursue  in  detail  the  history  of  this  under- 
fuUy  stated  as  it  is  in  several  of  Mr.  Babbage's  volumes, 
it  to  say  that,  commencing  with  1,500/.,  the  cost  of  the 
ice  Engine  grew  and  grew  until  17,000/.,  of  public  money 
»n  expended.  Mr.  Babbage  then  most  unfortunately  put 
.  a  new  scheme  for  an  Analytical  Engine,  which  should  in- 
ly surpass  in  power  the  previously-designed  engine.  To 
ut  the  intricacies  of  negotiation  and  misunderstanding 
ollowed  would  1)0  superfluous  and  painful.  The  result  was 
?  Government  withdrew  all  further  assistance,  the  j>ractical 
r  threw  up  his  work  and  took  away  his  tools,  and  Mr. 
e,  relinquishing  all  notions  of  completing  the  Difference 
;,  bestowed  all  his  energies  upon  the  designs  of  the  wonder- 
lytical  Engine.     This  great  object  of  his  aspirations  was  to 

2  less  than  the  mind  of  a  mathematician  embodied  in 
?  wheels  and  levers.  It  was  to  be  capable  of  any  analytical 
)n,  for  instance,  solving  equations  and  tabulating  the  most 
ated  formula?.  Nothing  but  a  careful  study  of  the  pub- 
ccounts  can  give  an  adequate  notion  of  the  vast  mechani- 
enuity  lavished   by  Mr.    Babbage  upon   this  fascinating 

Although  we  are  often  without  detailed  explanations  of 
ans,  there  can  be  little  doubt  that  everything  which  Mr. 
e  asserted  to  be  possible  would  have  been  theoretically 
.  The  engine  was  to  possess  a  kind  of  power  of  prevision, 
s  to  be  so  constructed  that  intentional  disturbance  of  all 
e  parts  would  give  no  error  in  the  final  result. 
»ugh  for  many  years  Mr.  Babbage  entertained  the  intention 
ructing  this  machine,  and  made  many  propositions,  we  can 
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hardly  suppose  it  capable  of  practical  realisation.  Before  1851  he 
appears  to  have  despaired  of  its  completion,  but  his  workshops 
were  never  wholly  closed.  It  was  his  pleasure  to  lead  any  friend 
or  \asitor  through  these  rooms  Tind  explain  their  contents.  No 
more  strange  or  melancholy  sight  could  well  be  seen.  Around 
these  rooms  in  Dorset  Street  were  the  niins  of  a  life-time  of  the 
most  severe  and  ingenious  mental  labors  perhaps  ever  exerted  by 
man.  The  drawings  of  the  machine  were  alone  a  wonderful  result 
of  skill  and  industry ;  cabinets  full  of  tools,  pieces  of  mechanism, 
and  various  contrivances  for  facilitating  exact  workmanship,  were 
on  every  side  now  lying  useless. 

Mr.  Babbage's  inquiries  were  not  at  all  restricted  to  mathemati- 
cal and  mechanical  subjects.  His  work  on  the  "  Economy  of  Man- 
ufactures and  Machinery,"  first  published  in  1832,  is  in  reality  a 
fragment  of  a  treatise  on  Political  Economy.  Its  popularity  at  the 
time  was  great,  and,  besides  reprints  in  America,  translations  were 
published  in  four  Continental  languages.  The  book  teems  with 
original  and  true  suggestions,  among  which  we  find  the  system  of 
Industrial  Partnerships  now  coming  int(»  practice.  It  is,  in  fact, 
impossible  to  over-praise  the  work,  which,  so  far  as  it  goes,  is  im- 
comparably  excellent.  Having  assisted  in  founding  the  Statistical 
Society  of  London  in  1834,  Mr.  Babbage  contributed  to  their 
Transactions  a  single  paper,  but  as  usual  it  was  a  model  research, 
containing  a  complete  analysis  of  the  operations  of  the  Clearing 
House  during  1839.  It  was  probably  the  earliest  paper  in  which 
complicated  statistical  fluctuations  were  carefully  analyzed,  and  it 
is  only  within  the  last  few  years  that  bankers  have  been  persuaded 
by  Sir  John  Lubbock  to  recognize  the  value  of  such  statistics,  and  no 
longer  to  destroy  them  in  secret.  In  this,  as  in  other  cases,  many 
years  passed  before  people  generally  had  any  notion  of  the  value 
of  Mr.  Babbage's  inquiries ;  and  there  can  be  little  doubt  that,  had 
he  devoted  his  lofty  powers  to  economic  studies,  the  science  of 
Political  Economy  would  have  stood  by  this  time  in  something 
very  different  from  its  present  pseudo-scientific  form. 

Perhaps  the  most  admirable  of  all  his  writings  was  the  Ninth 
Bridgewater  treatise,  an  unexpected  addition  to  that  well-known 
series  in  which  Mr.  Babbage  showed  the  bearing  of  mathematical 
studies  upon  theology.  This  is  one  of  the  few  scientific  works  in 
which  the  consistency  of  natural  laws  with  breaches  of  continuity 
is  clearly  put  forth.  That  Power  which  can  assign  laws  can  set 
them  aside  by  higher  laws.  Apart  from  all  particular  theological 
inferences,  there  can  be  no  (juestion  of  the  truth  of  the  views  stated 
by  Babbage ;  but  the  work  is  hardly  more  remarkable  for  the  pro- 
fundity of  its  philosophy  than  for  the  elevated  and  eloquent  style 
in  which  it  was  written,  although  as  usual  an  unfinished  fragment. 

Of  all  Mr.  Babbage's  detached  papers  and  volumes,  it  may  be 
asserted  that  they  will  be  found,  when  carefully  studied,  to  be 
models  of  perfect  logical  thought  and  accurate  expression.  There 
is,  probably,  not  a  sentence  ever  penned  by  him  in  which  lurked 
the  least  obscurity,  confusion,  or  contradiction  of  thought.     His 
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language  Was  clear,  and  lucid  beyond  comparison,  and  yet  it  was 
ever  elegant,  and  rose  at  times  into  the  most  unaffected  and  true 
eloquence.  We  may  entertain  some  fear  that  the  style  of  scientific 
writing  in  the  present  day  is  becoming  bald,  careless,  and  even 
defective  in  philosophic  accuracy.  If  so,  the  study  of  Mr.  Bab- 
bage's  writings  would  be  the  best  antidote. 

Let  it  be  granted  that  in  his  life  there  was  much  to  cause  disap- 
pointment, and  that  the  results  of  his  labors,  however  great,  are 
oelow  his  powers.  Can  we  withhold  our  tribute  of  admiration  to 
one  who  throughout  his  long  life  inflexibly  devoted  his  exertions 
to  the  most  lofty  subjects?  Some  will  cultivate  science  as  an 
amusement,  others  as  a  source  of  pecuniary  profit,  or  the  means  of 
gaining  popularity.  Mr.  Babbage  was  one  of  those  whose  genius 
urged  them  against  everything  conducive  to  their  immediate  inter- 
ests. He  nobly  uj>held  the  character  of  a  discoverer  and  inventor, 
despising  any  less  reward  than  to  can*y  out  the  highest  conception 
which  his  mmd  brought  forth.  His  very  failures  arose  from  no 
want  of  industry  or  ability,  but  from  excess  of  resolution  that  his 
aims  should  be  at  the  very  highest.  In  these  money-making  days 
can  we  forget  that  he  expended  almost  a  fortune  on  his  task  ?  If, 
as  people  think,  wealth  and  luxury  are  corrupting  society,  should 
they  omit  to  honor  one  of  whom  it  may  be  truly  said,  in  the  words 
of  Merlin,  that  the  single  wish  of  his  heart  was  ''  to  give  them 
greater  minds?" — Natyre,  Nov,  9. 

Jiev,  J.  A.  Swan. — It  is  with  regret  that  we  have  to  announce 
the  recent  death,  in  Boston,  of  Rev.  J.  A.  Swan,  on  the  Slst  of 
October  last,  at  the  age  of  48.  Mr.  Swan  has  been  long  known 
among  his  New  England  friends  for  his  love  of  natural  history  and 
for  his  skill  in  the  use  of  the  microscope ;  and  during  his  residence 
at  Kennebunk,  although  a  devoted  pastor  in  that  village,  he  found 
time  to  make  numerous  important  explorations  and  observations 
in  the  natural  history  of  the  vicinity.  Failing  in  health  a  few 
years  ago,  he  visited  Europe,  and  on  his  return  was  appointed  to 
the  responsible  post  of  secretary  of  the  Boston  Society  of  N  atural 
History,  in  connection  with  Professor  A.  Hyatt,  succeeding  Mr. 
Scudder  in  charge  of  the  business  of  the  society.  Apart  from  his 
scientific  accomplishments,  Mr.  Swan  was  endeared  to  all  his 
friends  by  personal  qualifications  of  the  rarest  merits. — X.,  m 
Harper's  Weekly. 

V.  Miscellaneous  Bibliography. 

1.  A  Report  of  Surgical  Cases  treated  ifi  the  Army  of  the 
United  States  from  1866  to  1871.  Circular  No  3.  Surgeon 
General  Office,  Washington. — The  reports  of  the  medical  and 
surgical  cases  occurring  in  the  army,  and  presenting  the  con- 
densed tabular  statements  of  the  results  of  each  five  years,  have 
always  been  looked  for  with  interest  by  the  profession,  and  more 
or  less  carefully  read.  The  report  of  surgical  cases,  however, 
which  has  just  been  issued  as  Circular  No  3,  is  of  more  than 
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usaal  importance.  Instead  of  the  statistical  tables  of  former 
years,  this  volume  contains  abstracts  of  more  than  a  thousand 
cases  of  surgical  operations,  selected  as  among  the  most  interest- 
ing and  instructive,  and  presented  with  details  sufficient  to  render 
them  extremely  useful.  The  capital  operations  seem  to  have  been 
remarkably  successful,  and  the  small  ratio  of  mortality  in  thigh 
amputations  (38.5)  is  certainly  exceptional  Of  the  cases  of  punc- 
tured wounds,  those  by  arrows  are  not  among  the  least  interest- 
ing, on  account  of  their  novelty  in  the  present  age,  and  as  having 
fnmished  the  occasions  for  the  earliest  recorded  triumphs  of  mil- 
itary surgeons  of  antiquity.  Of  the  nine  cases  of  lithotomy,  all 
successful,  four  were  for  calculi  having  for  their  nuclei  missiles  of 
various  kinds  that  had  perforated  and  lodged  in  the  bladder ;  one 
of  these  being  an  iron  arrow-head,  which  singularly  enough  had 
entered  the  bladder  through  the  obturator  forarum.  The  volume 
has  been  compiled  by  Asst.  Surgeon  Otis,  and  is  a  very  valuable 
contribution  to  surgical  literature,  besides  being  creditable  to  the 
skill  of  our  army  surgeons. 

2.  Appleton^s  American  Annudl  Cyolopcndia  and  Register  of 
Important  Events  of  the  Year  1870.  Vol.  X,  1871.  Royal  8vo, 
pp.  789. — This  volume  sustains  the  high  character  of  its  precursors, 
which  of  course  are  chiefly  devoted  to  the  great  interests  of  politics, 
diplomacy  and  commerce  of  the  world,  with  special  reference  to 
details  of  affairs  specially  interesting  to  Americans ;  it  touches,  in 
an  intelligent  and  comprehensive  manner,  upon  the  important  dis- 
coveries and  researches  made  in  various  departments  of  science. 
Thus  we  find  carefully  prepared  articles  on  the  following  subjects: 
"Astronomical  Phenomena  and  Progress;"  " Aurora  Borealis ;'' 
"  Chemical  Examination  of  American  Grapes  and  Wines ;"  "  Chem- 
istry;" "Earthquakes;"  "East  Kiver  Bridge;"  "Electricity;" 
"  Geographical  Explorations  and  Discoveries ;"  "  Metals  ;"  "  Storm 
Signals ;"  "  Eclipse  of  the  Sun  in  December,  1870."  The  Franco- 
Germanic  War,  the  important  political  and  ecclesiastical  changes  in 
Italy,  and  the  census  of  the  U.  States  for  1870,  naturally  occupy  a 
large  space.  These  annual  volumes  form  a  permanent  and  most 
convenient  record  of  the  world's  progress,  and  are  as  essential  to 
all  reference  libraries  as  they  are  convenient  to  men  of  research. 

8.  Boston  Journal  of  Chemistry :  James  R.  Nichols,  M.D.  ,Ed- 
itor,  assisted  by  Wm.  J.  Kolfe,  A.M. — This  monthly  was  estab- 
lished in  1866,  and  has  now  reached  its  6th  volume.  It  is  "  devoted 
to  the  science  of  home  life,  the  arts,  agriculture,  and  medicine," 
and  its  contents,  presented  under  these  heads,  are  interesting  and 
instructive  to  a  large  class  of  readers.  It  numbers  among  its 
original  contributors  some  of  our  first  writers,  who  do  good  ser- 
vice in  addressing,  on  matters  of  currei^t  interest  in  science,  a  larger 
body  of  readers,  than  is  reached  by  any  other  American  journal 
of  hke  character.  The  papers  by  Prof.  C.  A.  Young  on  an  explo- 
sion in  the  sun,  published  in  the  last  number  of  this  Journal,  and 
also  that  on  a  preceding  page,  giving  magnetometer  indications 
at  the  time  of  the  explosion,  were  copied  from  this  JoumaL  For 
the  use  of  the  cut  on  page  70  we  are  indebted  to  its  editors. 
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4.  An  Elementary  TVeatise  on  Heat;  by  Balfour  Stewabt, 
LL.D.,  F.R.S.,  Professor  of  Natural  Philosophy  at  the  Owens  Col- 
lege, Manchester.  Second  edition.  12mo,  pp.  xx,  416.  Oxford, 
1871.  (Clarendon  Press.  New  York:  Macniillan  &  Co.) — We  be- 
lieve we  were  nowise  in  error  in  regarding  the  first  edition  of  this 
little  book  as  altogether  the  best  manual  on  the  subject  of  which  it 
treats  to  be  found  in  any  language.  It  is  gratifying  therefore  to 
find  it  so  well  appreciated  that  a  second  edition  is  already  de- 
Bianded.  The  author  says  in  his  preface  that  he  has  enriched  his 
book  by  the  addition  of  those  discoveries  in  heat  which  have  been 
made  since  the  first  edition  appeared ;  and  by  giving  some  addi- 
tional problems  on  "  Sir  William  Thomson's  applications  of  the 
dynamical  theory  of  heat  to  the  establishment  of  relations  between 
the  physical  properties  of  bodies."  The  book  is  brought  fully  up 
to  the  times,  therefore ;  and  in  saying  this,  we  have  in  mind  the 
fact  that  its  author  is  one  of  the  foremost  thinkers  of  the  day  in 
the  department  of  the  conservation  of  energy.  We  find  conse- 
quently in  the  book  a  wealth  of  thought  as  entirely  original  as  it 
is  invaluable.  The  chapter  on  the  Theory  of  Exchanges  is  incom- 
parable ;  and  Book  III,  wherein  is  treated  the  nature  and  sources 
of  heat  and  its  connection  with  other  properties  of  matter,  most 
admirably  exhibits  the  great  power  and  clearness  with  which 
Professor  Stewart  writes. 

5.  A  TVeatise  upon  Terrestrial  Magnetis^n,  8vo,  pp.  viii,  1 79. 
Edinburgh  and  London,  18V1.  (Wm.  Blackwood  &  Sons). — The 
object  of  the  author  in  writing  this  book  was,  as  he  states,  to 
advance  a  new  theory  of  his  own  to  explain  the  phenomena  of 
terrestrial  magnetism.  He  assumes  at  the  outset,  1st,  that  the 
earth  is  a  great  magnet ;  and  '2d,  that  electricity  is  united  with 
the  matter  of  which  it  is  composed.  This  electricity — being 
attracted  by  all  matter  and  at  all  distances — is  attracted  by  the 
matter  of  the  sun.  Hence  there  is  most  electricity  in  that  part  of 
the  earth  which  is  directly  under  the  sun ;  lessening  gradually 
from  this  point  in  all  directions.  Moreover,  he  assumes  that  when 
a  ferruginous  body  moves  through  electricity  of  varying  density, 
the  same  effects  are  produced  as  when  a  current  passes  round  such 
a  body.  On  this  hypothesis  he  proceeds  to  account  for  the  phe- 
nomena of  terrestrial  maijnetism :  1st,  it  follows  that  a  current 
would  exist  over  the  upper  part  of  the  earth's  crust,  even  though 
there  are  in  it  non-conducting  portions;  2d,  the  arrangement  of 
the  magnetic  poles  is  as  the  hypothesis  requires ;  3d,  it  explains 
why  the  magnetic  poles  are  so  distant  from  the  terrestrial ;  4th, 
5th  and  6th,  the  secular,  the  annual,  and  the  diurnal  variations, 
are  thus  accounted  for.  The  book  is  well  written,  but  is  apparently 
the  work  of  an  amateur  in  science,  who  unfortunately  publishes  it 
anonymously,  assuming  that  this  would  ensure  it  a  better  reception, 

6.  Sur  Us  IVemblements  de  terre  et  les  iruptions  volcaniques 
dans  VArchipel  Hawaien,,  en  1868;  par  M.  Alexis  Pkrrey,  Prof. 
Hon.  de  la  Faculty  des  Sciences  de  Dijon.  64  pp.  8vo. — Prof. 
Perrey  continues  his  valuable  labors  in  connection  with  the  subject 
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of  earthquakes,  and  liere  presents  a  review  of  the  facts  relating  to 
the  great  Hawaian  earthquakes  of  1868.  The  memoir  was  pre- 
sented to  the  Soc.  Imp.  d'  Agriculture  of  Lyons  in  February,  1860. 
Besides  the  above,  Pro!  Perrey  has  also  published  a  "  ^ote  sur 
les  IVernblements  de  terre  e?i  1868,  avec  Supplements  pour  les 
annkes  anthrieures  de  1843  d  1867,  in  the  Proceedings  of  the  Bel- 
gian Academy,  February,  1870. 

7.  Uebersicht  der  seit  1847  fortgesetzten  Untersuchungen  Hber 
das  van  der  Atmosphdre  utisichtbar  getragene  reiche  organisehe 
Leben^  von  Christian  Gottfried  Fhrenberg.  150  pp.  4to, 
with  two  plates.  Berlin,  Abh.  d.  K.  Akad.  der  Wiss.  zu  Berlin, 
1871. — Prof.  Ehrcnbcrg  has  here  given  a  very  valuable  review  of 
the  facts  relating  to  organisms  from  dust  showers  and  other  atmos- 

Fheric  sources,  adding  also  the  results  of  new  observations.  Plate 
contains  numerous  forms  of  organisms  from  recent  dust  showers; 
that  of  Ispahan  in  1870;  the  Dardanelles  to  Sicily  in  1869; 
Apulia  in  1868;  Janina  in  1870;  Island  of  Sora  in  1869;  Swi^ 
zerland  in  1867. 

8.  Crustacea  Amphipoda  borealla  et  arctica,  Auctore  Axbl 
BoECK.  200  pp.  8vo. — A  prodromus  in  Latin  of  the  large  work, 
illustrated  with  32  plates,  soon  to  be  published  by  the  author. 
These  Amphipod  Crustaceans  have  their  greatest  diversity  of 
forms  in  the  cold  latitudes  of  the  globe ;  and  hence,  a  work  on 
Arctic  and  boreal  species  has  a  special  interest.  This  prodromus 
contains  full  descriptions  of  all  of  the  species,  and  a  complete 
synonymy. 

9.  JSlbthalgebirge  in  Sachsen^  von  Dr.  Hanns  Bruno  Geinitz. 
— The  second  number  of  the  first  part  of  this  tine  work  has  been 
just  issued.  It  treats  of  the  corals  of  the  Lower  Quader  Sand- 
stein  (Upper  Cretaceous),  and  is  illustrated  by  three  excellent 
plates,  11  to  13. 

10.  Die  Mineralogie^  leichtfasslicht  dargesttllt  ;  by  Franz  von 
Kobell.  4th  enlarged  edition.  272  pp.  12nio,  with  five  plates.— 
An  excellent  manual  for  tlie  young  student.  It  is  brief  and 
precise  in  its  descriptions,  simple  in  its  treatment  of  the  crystallo- 
grahic  and  physical  branches  of  the  subject,  and  convenient  in  its 
classification. 

11.  Revue  de  Geologic  pour  les  aiinees  1867  et  1868,  par  MM. 
A.  Delesse  et  M.  de  Lappakent.  372  pp.  8vo.  Pans,  1871. 
(Dunod,  Editeur). — This  is  the  seventh  volume  of  this  valuable 
review  of  the  progress  of  geological  science.  It  was  nearly  com 
pleted  nine  months  since,  but,  like  much  else  of  science  in  I<  ranee, 
was  interrupted,  as  the  preface  says,  by  the  two  sieges  of  Paris. 
It  treats  at  considerable  length  of  rocks  and  their  metallic  con- 
tents, reviews  also  the  more  important  memoirs  on  historical 
geology,  and  also,  in  the  last  chapter,  on  dynamical  geology. 

Die  Reptilfauna  der  Gosau- Formation  in  der  neuen  Welt  bei  Wiener-Neustadt; 
von  Dr.  Emanuel  Bimzel.  20  pp.  4to,  with  8  plates.  Abh.  d.  E.  K.  g^ol  Reich- 
aanstalt,  Abh.  V.  Heft  1.     Vienna,  1871. 

Die  Cephalopoden-Faima  der  Oolithc  von  Balin  bei  Krakau ;  von  Dr.  M.  Neu* 
mayr.     54  pp.  4to,  with  7  plates.     lb.,  Heft  2. 
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Art.    XIL — Observations  on  Encke's  Comet  at   the  Dartmouth 
Oollege  Observatory ;  by  Prof.  C.  A.  YouNG. 

The  spectrum  of  this  comet  was  observed  on  Dec  Ist,  2d, 
5th  and  6th,  and  found  to  consist  of  three  bright  bands,  of 
which  the  central  one  is  by  far  the  most  conspicuous.  The 
bands  are  pretty  sharply  defined  at  their  lower  (i  e.,  less  refran- 
gible) edge,  but  fade  gradually  toward  their  upper  limit 
There  was  no  indication  of  resolvability  into  lines,  but  the 
light  was  too  feeble  to  allow  the  use  of  great  dispersive  power, 
or  of  a  very  narrow  slit  I  think  that  with  the  power  and 
adjustment  employed,  no  lines  nearer  to  each  other  than  U  and 
6«^  could  have  oeen  distinctly  separated. 

No  continuous  spectrum  could  be  detected,  nor  any  differ- 
ence, except  in  brightness,  between  the  spectra  of  different  por- 
tions of  the  comet 

After  trying  several  arrangements,  with  dispersive  powers 
nmging  from  one  to  five  prisms,  it  was  found  that  the  best 
results  were  obtained  with  a  chemical  spectroscope  having  a 
single  60**  prism,  and  collimator  and  telescope  of  such  power 
ana  focal  length  as  just  neatly  to  divide  the  D  lines. 

In  this  instrument  the  eye-piece  is  provided  with  a  bar 
crossing  the  center  of  the  fiela  of  view  parallel  to  the  slit,  while 
the  telescope  itself  can  be  moved  by  a  tangent  screw  so  as  to 
bring  any  portion  of  the  spectrum  to  the  edge  of  the  bar. 
There  is  also  the  ordinary  scale  viewed  by  reflection  from  the 
surface  of  the  prism. 

The  observations  were  made  in  the  following  manner:  By 
means  of  the  tangent  screw,  the  bar  was  so  placed  as  to  hide 

^  Joux.  Sci.— Third  Ssrim,  Vol.  Ill,  No.  14.— Fbb.,  1872. 
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the  whole  band,  whose  pusitioD  was  to  be  ascertained,  except  t, 
just  visible  line  of  ligot,  and  then,  the  scale  being  for  tbe 
moment  illuminated  by  a  small  Geissler  tube,  the  correspond- 
■  ing  division  was  read  off  at  the  edge  of  the  bar.  Tbe  value  of 
the  scale  was  determined  by  observing  the  readings  correspond- 
ing to  the  lines  in  the  epectmm  of  a  Geissler  tube  contuning 
hydrogen  and  mercurial  vapor,  each  line,  to  avoid  parallax, 
being  Drought  to  the  edge  of  the  bar  before  reading  oE  The 
spectrum  of  the  tube  was  compared  directly  with  that  of  sun- 
light by  means  of  an  instrument  of  high  dispersive  power,  and 
thus  the  data  were  obtained  for  constructing  a  curve  accurately 
representing  the  relation  between  the  scale  of  my  instrument 
and  the  map-aeales  of  Kirchoff  and  Angstrom.  By  means  of 
this  curve  the  observed  readings  were  finally  reduced. 

The  precaution  waa  taken  to  adjust  the  scale  to  a  new  read- 
ing, and  to  reverse  the  slit  (which  opens  only  from  one  side) 
several  times  during  the  observations,  in  order  to  reduce  the 
chance  of  constant  errors. 

The  following  table  presents  the  results  of  the  observations, 
each  evening'a  work  consisting  of  from  three  to  twelve  sets  of 
measures.  The  numbers  given  relate  to  the  bright,  compara- 
tively well-defined,  less  refrangible  edges  of  the  bands. 


KlrchoffiiMK. 

AngitroDlKalB. 

Dice. 

Utbtdd. 

Mb.Qd. 

Mb«,d. 

lit  band. 

Id  bud. 

Ubud. 

Dee.  I,. 
Dec  3,. 
Deo.  5,. 
Dec.  6,. 

1240 
1245 
1250 

1616 
1650 
lUO 
iM5 

2270 
2260 

5693 
65T6 
66119 
6563 

6174 

5172 
S178 
6174. 

469S 

470i 
470S 

Meana.- 

1240 

1645 

2265 

6576 

6174-6 

470S 

Sptctruim  of  Bncke'i  Coinet. 
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Angstrom's  scale. 

The  figure  *  gives  an  idea  of  the  appearance  of  the  apectmm 
and  the  position  of  its  bands. 

♦  The  irregularity  obaervabie  in  the  spaciog  of  Angalrom'a  scale  at  the  bottom 
"     "      '    '        '■ftiiBnian  or  eugravet.  liiit  rvpreoeats  ■  ftio«. 
a  the  scale  of  Kirchoff,  the  prinns  of  whoM 


C  A.  Toung — Obaervations  on  Encke's  (knntt.  8$ 

The  spectrum  of  this  comet  appears  to  be  the  same  with  that 
of  comet  II,  1868  (Winnecke's  comet),  described  by  Mr.  Hug- 
gins  in  the  Philosophical  Transactions  for  that  year.  No  data 
are  given  in  the  ^per  by  which  to  refer  the  scale  of  his  instru- 
ment to  that  of  Kirchon,  except  such  as  can  be  deduced  from 
inspection  of  the  figure.  The  scale  appears,  however,  to  be  the 
same  as  that  used  in  his  observations  of  star  spectra  (see  Fhilo- 
Bophical  Transactions  for  1864,  p.  436).  If  so,  D  corresponds 
to  1000,  E  to  1262,  A'  to  1297-5,  and  P  to  148S.  Assuming 
these  numbers,  I  find  that  the  relation  of  this  scale  to  that  of 
my  own  instrument  is  very  closely  represented  by  a  straight 
line,  and  that  the  readings  l094,  1298  and  1589,  corresponding 
to  the  lower  edges  of  the  bands  observed,  give  respectively  wave- 
lei^hs  of  about  569,  617  and  469  millionths  of  a  millimeter. 

Dr.  Huggins  considers  that  he  has  satisfactorily  identified 
this  spectrum  with  that  of  CEirbon. 

The  brightest  line  falls  in  the  h  group,  where  also  a  strong 
line  appears  in  the  spectrum  of  conmion  air  under  the  influence 
of  the  electric  spark ;  although  quite  probably  merely  accidental, 
it  may  also  be  worth  noting  that  the  principal  line  of  the  aurora 
spectxum  (wave-length  5568}  very  closely  coincides  with  the 
lowest  band. 

On  the  evening  of  Dec.  Ist,  at  ^  04™  P.  u.,  Hanover  mean 
time  (S"*  46"  Washington  time),  the  comet  passed  centrally  over 
a  star  of  the  9th  magnitude. 

My  attention  was  called  to  it  by  the  sadden  appearance  of  a 
bright,  narrow  spectrum  running  longitudinally  through  that 

jutmnnot  ^ipesr  to  have  been  soTenl  Umes  disturbed  and  adjusted  during  the 
MriM  of  (Awmilioiia  embodied  in  bii  map,  I  subjoin  a  table,  whicli  1  luive  often 
fbond  coDvanieD^  coordioating  the  two  scales,  derlTed  tcma  direct  oomparisim  of 
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Balow  0  (694  X)  no  accurate  cobrdinatjon  of  the  scales  St 
VMT  few  Uoea  are  r«cagiiix»ble  on  AngstTDm's  map. 

Aiera  is  Terj  great  need  of  a  new  map  of  the  solar  speetnini  equallj  minute 
aad  fkithlul  in  detail  witb  that  of  Kirchoff,  but  constructed  throughout  on  a  ooa- 
rirteDt  Male ;  and  for  this  purpose  I  am  coDviuc«d  that  a  scale  of  tnwrn  hnhm- 
llayrtiT,  a*  alreitd;  proposed  by  Berschel  and  Stooey,  would  be  inoomparabl;  the 
-~it  forpiBClieal  use. 


Si    J.  D.  Whitney  tm  Ae  "  Primordial  Fauna "  in  Nevada. 

of  the  comet     Od  looking  into  the  telescope  with  a  power  of 
200,  the  star  was  for  about  thirtr  seconds  of  time  ao  near  the 
center  of  the  comet  that  I  should  certainlT  have  mistaken  it  fyt 
a  nucleus  but  for  the  spectrum. 
The  star  did  not  appear  to  be  dimmed  in  the  slightest  degree. 
On  this  night,  and  aleo  on  Dec.  2d,  the  comet  appeared  as  t 
nebulous   mass   about  5'  or   6'   in   diameter.     It  waa    much 
brighter  in  the  center,  though  without  any  stellar  nucleus;  very 
indefinite  in  its  outline,  but  on  the  whole  rather  more  distinctly 
bounded  on  the  side  opposite  to  the  sun,  fanning  out  a  little 
toward  the  sun — a  very  unusual  occurrence  in  a  comeL     Othw 
observers  have,  however,  noticed  the  same  thing  in  this  oomet 
during  the  last  few  weeks. 
The  comet  was  barely  visible  to  the  naked  eye. 

I  Oq  the  5th,  at  6  p.  m.,  I 
detected  a  tail  about  2G' 
I  long,  of  singular,  one-sided 
I  conformation,  which  I  have 
I  attempted  to  represent  is  the 
I  accompanying  ngur&  One 
I  edge  was  pretty  oright  and 
I  wdl-defineo,  a  reo:d]inetf 
I  streamer  of  hsht  directed  at 
a  position  a^fe  of  about  43° 
(i  e.,  N.  48"  E.)  from  the  oen- 
I  ter  of  the  comeL  The  other 
edge  was  curved  in  the  usual  parabolic  form,  but  was  very  faint, 
indefinite  and  difficult  to  trace.  On  the  6th,  the  straight  streamer 
could  still  be  faintly  seen,  but  the  comet  was  so  low  and  the  air 
so  hazy  that  nothing  further  could  be  made  out 

The  telescope  employed  in  the  above  observations  has  an 
aperture  of  9'4  inches. 
Dsrtmoutb  College,  Dec.  8,  1811. 


Art,  Xm. — Note  on  ike  occurrence  of  the  "  Primordial  Fauna" 
in  Nevada ;  by  J.  D.  WHITNEy. 

An  interesting  locality  of  fossils  has  recently  been  discovered 
by  Mr.  J.  E.  Clayton,  and  specimens  have  been  placed  in  my 
hands  for  examination,  through  the  kindness  of  Professor 
Joseph  LeConte.  These  fossils  indicate  most  unequivocallj 
the  Potsdam  period  of  the  Silurian  age,  since  they  belong  to 
those  moat  characteristic  families,  the  Lingulida  and  the 
Paradoxidex.  The  specimens  contain  a  great  number  of  indi- 
viduals, but  few  species;  and  these  much  broken  and  cloeelv 
compacted  together.     Among  the  fragments  are  several  htaaa 
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of  Agraulas  {ArioneUus  and  Arion  of  Barrande,  Orepicephalus 
of  D.  D.  Owen),  and  the  species  seems  to  be  the  same  A.  Oweni 
which  has  been  described  by  Meek  and  Hayden  as  occurring 
in  the  Big  Horn  Mountains.  This  is  by  far  the  most  abundant 
species  in  the  specimens  obtained  by  Mr.  Clayton ;  but  there 
are  also  other  fragments,  one  of  which  seems  almost  certainly 
to  be  a  Cbnocoryphe  {Qynocephuliies  of  Barrande),  and  others  to 
belong  to  the  genus  Paradoxides,  The  class  of  brachiopods 
is  represented  in  these  specimens  by  two  or  more  genera,  all  of 
the  fiunily  of  LvngulidcB.  Among  these  I  think  that  I  am  able 
to  recognize  the  genera  Lingulepis  (Lingula)  and  ObohdUu  At 
all  eyents,  the  character  of  this  assemblage  of  fossils  is  thor- 
oughly and  peculiarly  Primordial. 

This  is  an  interesting  discoyery,  since  it  carries  the  Primordial 
fauna  much  farther  west  than  it  had  been  found  before.  The 
most  western  locality  of  Potsdam  sandstone  fossils  preyiously 
described,  is  that  in  the  Big  Horn  Mountains,  at  the  head  of 
Powder  riyer,  in  longitude  107°,  while  that  discovered  by  Mr. 
Clayton  is  near  the  116th  meridian.  It  is,  indeed,  wonderful  to 
^see  the  persistence  of  this  grouping  of  forms  which  characterizes 
the  lowest  subdiyision  of  the  fossiliferous  series,  and  which  has 
been  found  recurring  at  so  many  points  oyer  the  yast  area  of 
this  continent,  as  well  as  on  the  other  side  of  the  Atlantic. 

This  persistence  seems  the  more  remarkable,  when  we  con- 
sider the  yery  different  lithological  character  of  the  rocks  in 
which  these  constantly  recurring  trilobites  and  brachiopods  are 
found  at  yarious  localities.  In  Bohemia  they  occur  in  argilla- 
ceous shales ;  throughout  the  United  States,  from  New  York  to 
the  Bocky  Mountains,  in  the  '^Potsdam  sandstone,  or  in  shales 
or  slates;  *  in  Texas,  and  now  in  Nevada,  in  limestones. 

This  discovery  will  also  indicate  the  necessity  of  caution  in 
theorizing  on  the  geological  structure  and  age  oi  regions  which 
have  only  been  hastily  examined.  It  will  not  do  to  put  down 
every  red-sandstone  group  below  the  Trias  in  the  far  West  as 
"Potsdam,"  for  that  subdivision  may  be  much  lower  down, 
hiding  itself  as  a  modest  limestone  of  a  very  neutral  tint  of 
color.  It  is  not  many  years  ago  that  the  Great  Basin  was 
believed  to  be  occupiedf  by  a  mass  of  volcanic  and  metamorphic 
rocks,  in  which  but  few,  if  any,  organic  forms  would  ever  be 
found.  Every  year,  however,  brings  us  some  additional  evi- 
dence of  the  existence  of  numerous  fossiliferous  localities,  and 
we  have  already  a  pretty  fair  representation  of  almost  all  the 
groups  firom  the  Tnassic  down  to  the  "  Potsdam  sandstone." 
The  report  of  the  40th  Parallel  Survey  will,  no  doubt,  throw  a 
great  deal  of  light  on  the  stratigraphy  of  the  various  formations 
existing  in  the  Great  Basin,  of  which  we  now  know  hardly 
inything  more  than  the  bare  fact  that  they  do  occur  in  that 
extiemdy  interesting  region. 
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Among  tbe  specimeDs  sent  by  Mr.  Clayton  are  sevend  small 
pieces  of  a  mottled  buff  and  gray  limestone,  filled  with  firag> 
ments  of  minute  trilobites  and  brachiopods,  and  fix)m  a  locally 
on  Schell  Creek,  seventy-five  miles  northeast  of  White  Pine, 
not  &r  fix)m  lat  40^,  Ion.  116°.  These  specimens  also  clearly 
demonstrate  the  existence  of  the  Primordial  &ima  at  that 
locality ;  but  the  fragments  are  so  imperfect  that  I  will  not 
attempt  to  name  any  of  them,  unless  it  be  one,  which  may  he 
either  Agrauhs  Oweni,  or  another  species  of  the  same  ^niu 
closely  resembling  this.  There  are  also  many  very  nimute 
brachiopods  hardly  0*16  of  an  inch  in  diameter,  which  have  a 
form  not  much  different  from  that  of  Lingulepis  prima. 


Abt.  XIY,— Notice  of  the  Address  of  Prof  T.  Starry  Hunt  h^ 
the  American  Association  at  Indianapolis;*  by   Jakes  D. 

Dana. 

In  a  brief  notice  of  the  recent  address  of  Professor  Hunt, 
contained  in  the  last  volume  of  this  Journal  (p.  206),  it  is  stated 
that,  while  the  discussions  show  learning  and  research,  and  his 
review  of  the  progress  of  opinions  with  regard  to  the  Taconic 
and  associated  rocks  is  an  able  presentation  of  the  subject,  its 
conclusions  are  throughout  open  to  doubts  and  objectiona 
Since  it  is  fairer  to  an  author  to  make  special,  rather  than  gen- 
eral, criticisms,  I  propose  to  state  here  a  part  of  the  objections 
referred  to  in  that  remark.     They  are  as  follows : 

1.  That,  whUe  accepting  the  ordinary  views  with  r^ard  to 
most  "  pseudomorphs  by  alteration  "  (crystals  chemically  altered 
without  a  loss  of  form),  he  rejects  them  with  respect  to  those 
that  are  silicates  in  composition ;  that  is,  he  denies  that  the 
crystals  of  serpentine  having  the  form  of  chrysolite,  pyroxene, 
dolomite,  etc,  are  pseudomorphs ;  and  the  same  oi  those  of 
steatite,  having  the  form  of  hornblende,  pvroxene,  spinel,  etc ; 
of  those  of  pinite  having  the  form  of  nephelite,  scapolite,  etc : 
and  so  in  other  cases  : — notwithstanding  that  (1)  they  bear  posi- 
tive evidence  of  change  in  having  ordinarily  no  polarizing  prop- 
erties, and  no  other  interior  features  or  qualities  conforming  to 
the  external  form ;  that  (2)  the  crystalline  forms  are  just  those 
presented  by  the  species  after  which  they  are  supposed  to  be 
pseudomorphs,  ana  the  idea  of  their  being  real  forms  of  a  single 
polymorphous  species  is  wholly  inadmissible,  as  pronounced  by 
every  crystallographer  who  has  written  on  the  subject ;  that  (8) 
the  pseudomorphs  show  all  stages  in  the  process  of  change  from 

*  Prof.  Hunt's  address  has  been  published  in  the  American  NatoraliBt  for 
September,  and,  since  then,  in  part,  in  "  Nature.^  Those  who  would  undflrtteD^ 
fully  the  criticisms  here  ofifered  can,  therefore,  easily  obtain  a  copy. 


Notice  of  the  Address  of  T.  Starry  Hunt  87 

incipient  to  complete  alteration,  in  the  latter  case  not  a  trace  of 
the  original  mineral  remaining. 

In  his  assumption,  for  it  is  little  better,  he  opposes  the  views 
of  every  writer  on  pseudomorphs,  excepting  one — Scheerer ; 
and  Scneerer^s  chemical  speculations,  which  are  at  the  basis  of 
his  opinions,  he  rejects,  like  all  other  chemists. 

Tms  unwarranted  assumption  has  a  profound  position  in  the 
system  of  views  on  metamorphism  whicn  Professor  Hunt  holds, 
and  gives  shape  and  intensity  to  his  opinions  of  the  views  of 
others. 

2.  That,  in  commencing  a  paragraph  with  the  sentence,  "  The 
doctrine  of  pseudomorphism  by  alteration,  as  taught  by  Gustaf 
Rose,  Haidinser,  Blum,  Volger,  Rammelsberg,  Dana,  Bischof, 
and  many  others  [meaning  thereby  other  writers  on  pseudo- 
morphism], leads  them,  however,  to  admit  still  greater  and  more 
remarkable  changes  than  these,  and  to  maintain  the  possibility 
of  converting  almost  any  silicate  into  any  other" — ^ne  grossly 
misrepresente  the  views  of  at  least  Rose,  Haidinger,  Blum, 
Bammelsberg,  Dana ;  and  that  he  completes  the  caricature  in 
the  closing  sentence  of  the  same  paragraph,  in  which  he  says, 
"  In  this  way  we  are  led  from  gneiss  or  granite  to  limestone, 
fix>m  limestone  to  dolomite,  and  from  dolomite  to  serpentine,  or 
more  directly  from  granite,  granulite  or  diorite  to  serpentine  at 
once,  without  passing  through  the  intermediate  stages  of  lime- 
stone and  dolomite;" — ^part  of  which  transformations,  I,  for 
one,  had  never  conceivea ;  and  Rose,  Haidinger,  Rammelsberg 
and  probably  Blum  and  the  "  manv  others,"  would  repudiate 
them  as  strongly  as  myself.  Next  follows  a  verse  from  Goethe, 
that  is  made  to  announce  his  personal  vexation  with  their 
"  sophistries  ;"  alias  absurdities,  as  the  context  implies. 

Professor  Hunt's  rejection  of  established  truth  alluded  to 
under  §1,  here  manifests  its  effects  in  leading  him  to  misrepre- 
sent— although,  unintentionally — the  views  of  writers  on  pseu- 
domorphism ;  and  to  add  to  his  misrepresentation  by  means  of 
the  strange  conclusion,  that,  because  such  writers  hold  that 
crystals  may  undergo  certain  alterations  in  composition,  there- 
fore they  believe  that  rocks  of  the  same  constitution  may 
undergo  the  same  changes ;  as  if  it  were  not  possible  that  ex- 
ternal or  epigenic  agencies  might  reach  and  alter  crystals  under 
some  circumstances  of  position,  when  they  could  not  gain 
locess  to  great  beds  of  rock.  Haidinger,  the  eminent  crystallo- 
(prapher,  mineralogist  and  physicist  of  Vienna,  and  one  of  the 
most  prominent  writers  on  pseudomorphism,  never  wrote  upon 
the  subject  of  the  alteration  of  rocks  at  all,  and  this  is  true  of 
others  against  whom  the  above  charge  is  made  by  Mr.  Hunt 

With  a  little  clearer  judgment,  part  at  least  of  that  vexation  of 
spirit,  which  required  the  help  of  a  great  German  poet,  and  the 
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German  language,  adequately  to  express,  might    have   been 
avoided. 

3.  That  he  charges  me  with  the  opinion  of  Bischof,  that 
"  regional  metamorphism  is  pseudomorphism  on  a  grand  scale :" 
— when  I  make  no  such  remark,  neither  express  the  sentiment, 
in  my  Mineralogy  of  1854,  in  which  I  give  an  abstract  of  Bischof  8 
views  and  make  my  nearest  approach  to  them ;  and  when,  if 
there  was  any  occasion  for  a  notice  of  my  opinions,  a  critic  of 
1871  should  have  referred  to  the  formal  expression  of  them  in 
mjr  Manual  of  Geology,  first  published  in  1863.  The  reader 
will  there  find  the  "  diagenesis  "  of  Giimbel,  which  Mr.  Hunt 
takes  occasion  to  commend,  applied,  as  had  been  done  by  others, 
although  Giimbel  had  not  then  announced  it;  and  also  other 
points  discussed,  with  but  a  brief  allusion  to  pseudomorphisnL 

The  above  remark  by  Mr.  Hunt  is  not  made  with  special 
reference  in  his  address  to  magnesian  silicates,  or  any  other 
particular  class  of  siliceous  minemls ;  but,  as  the  context  shows, 
to  rocks  in  general.  I  have  held  to  views  respecting  the  origin 
of  serpentine  which  Prof.  Hunt  rejects,  and  have  sustained  them 
on  the  ground  that  the  pseudomorphous  crystals  of  serpentine 
show  what  transformations  are  chemically  possible,  and  that 
hence  they  may  possibly  illustrate  the  changes  which  beds  of 
rock  have  undergone.  I  have  not  applied  this  principle  in 
accounting  for  the  origin  of  ordinary  metamorphic  rocks, 
because,  as  above  observed,  crystals  may  often  be  reached  by 
agencies  which  can  never  reach  or  affect  rock-formations,  and 
for  various  other  reasons  against  it  But  the  case  of  serpentine 
has  been  regarded  as  somewhat  different ;  and  I  have  believed, 
and  still  believe,  that  extended  beds  of  rock  have  been  turned 
into  this  mineml  by  a  method  analogous  to  that  which  takes 
place  in  pseudomorphism.  Had  Mr.  Hunt^s  statement  been 
made  a  special  one,  restricted  to  this  case,  I  should  have  had 
little  objection  to  it  I  may  add  that  the  method  of  origin  for 
serpentine  which  I  have  deemed  most  probable  (though  perhaps 
not  the  only  method)  is  one  which  he  once  advocated, — that  of 
the  alteration  of  beds  of  dolomite,  or  magnesian  carbonate  of 
lime,  by  waters  containing  alkaline  silicates  in  solution ;  and  it 
has  appeared  to  me  that  the  facts  (1)  that  serpentine  is  com- 
monly associated  with  beds  of  limestone  or  dolomite,  (2)  that 
chrysolite  crystals  are  sometimes  found  in  these  rocks,  and  (8) 
that  the  forms  of  crystals  of  both  dolomite  and  chrysolite 
occur  among  serpentine  pseudomoi*phs,  give  strong  support  to 
this  view. 

Professor  Hunt's  opinion  on  this  point  in  1857  he  thus  ex- 
pressed in  a  letter  to  the  writer,  sent  for  insertion  in  this  Journal, 
where  it  appears  in  volume  xxiii  (1857),  at  page  487,  as  a  con- 
clusion to  nis  brief  statement : 
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"  Suppose  a  solution  of  alkaline  silicate,  which  will  never  be 
wanting  among  sediments  where  feldspar  exists,  to  be  diffused 
through  a  mixture  of  siliceous  matter  and  earthy  carbonate, 
and  we  have,  with  a  temperature  of  212°  F,  and  perhaps  less, 
all  the  conditions  necessary  for  the  conversion  of  the  sedi- 
mentarv  mass  into  pyroxenite,  diallage,  serpentine,  talc,  rhodo- 
nite, all  of  which  constitute  beds  in  our  metamorphic  strata. 
Add  to  the  above  the  presence  of  aluminous  matter,  and  you 
have  the  elements  of  chlorite,  garnet  and  epidote.  We  have 
here  an  explanation  of  the  metamorphism  of  the  Silurian 
strata  of  the  Green  Mountain  range,  and  I  believe  of  rock 
metamorphism  in  general"  Again,  in  a  letter  dated  Jidy  6th, 
pablishea  in  volume  xxiv,  at  page  272,  he  says : 

"  I  have  already  in  a  previous  note  indicated  the  manner  in 
which  I  suppose  these  siuceous  and  argillaceous  magnesites  and 
dolomites  to  have  been  in  certain  parts  of  the  formation  trans- 
formed by  the  intervention  of  solutions  of  alkaline  carbonates 
into  silicates,  such  as  talc,  serpentine,  chlorite,  pyroxenite,  etc. 
A  further  development  of  my  views  of  the  metamorphism  of 
sediments,  with  the  results  of  the  investigation  of  a  great  many 
altered  rocks,  will  appear  in  the  Report  of  Progress  of  the 
Geological  Survey  of  Canada  for  the  last  three  years — now  in 
press. 

It  should  be  added,  that  Professor  Hunt  acknowledges  his 
change  of  opinion  in  his  address.  But,  in  view  of  it,  some 
moderating  of  his  positiveness  of  assertion  would  have  been 
reasonabla 

4.  That  he  attributes  the  origin  of  beds  of  serpentine  and 
steatite, — here  following  nearly  Delesse, — to  the  alteration  of 
beds  of  diflferent  hydrous  magnesian  silicates  related  to  sepiolite 
(meerschaum),  formed  in  the  surface  waters  of  an  era — Paleozoic 
or  earlier — ^while  fossiliferous  rocks  were  in  progress : — when, 
as  a  matter  of  fact,  no  such  sepiolite-like  beds  are  known  to  occur 
anvwhere  in  unaltered  stratified  formations  of  Paleozoic  or  pre- 
Silurian  time,  and  they  are  found,  of  limited  extent  only,  in  some 
strata  of  comparatively  recent  origin.  The  hypothesis,  although 
deserving  of  consideration,  is  therefore  without  any  solid  founda- 
tion. The  doubts  that  have  been  recently  thrown  about  the 
Eozoon  aflfect  unfavorably  the  hypothesis,  since  these  supposed 
fossils  have  been  made  prominent  in  its  support  The  view,  if 
true,  would,  as  Professor  Hunt  implies,  bring  the  making  of 
terpentine  and  steatite  rocks  under  the  kind  of  metamorphism 
s^led  by  Giimbel  diagenesis,  instead  of  that  of  epigenesis ; 
making  them  a  result  of  change  without  an  addition  of  ingre- 
dients from  any  external  source,  like  most  other  metamorphism, 
instead  of  through  the  agency  of  outside  ingredients.  But  it 
wants  £Etct8  to  rest  upon. 
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6.  That  he  attributes  an  origin  similar  to  that  for  serpentine 
and  talc  to  beds  of  chlorite  and  hornblende : — ^notwithstanding 
the  fact  that  chlorite  schist  and  hornblende  schist — the  purest 
forms  of  any  large  beds  of  these  minerals — ^are  always  more  or 
less  impure,  and  often  graduate  into  clay  slate  on  one  side,  and 
mica  schist  on  the  other ;  and,  that  these  schists  are  thus  so 
involved  with  others,  that  if  one  is  derived  from  ordinary  sedi- 
mentary beds,  all  must  be. 

6.  That  he  devotes  some  pages  to  a  *•  theory  of  envelopment" 
as  a  method  of  accounting  for  the  silicate  pseudomorphs  re- 
ferred to — beginning  a  paragraph  with  the  sentence : 

^*By  far  the  greater  number  of  cases  on  which  this  general 
theory  of  pseudomorphism  by  a  slow  process  of  alteration  in 
minerals  has  been  based,  are,  as  I  shall  endeavor  to  show,  examples 
of  the  phenomenon  of  mineral  envelopment,  so  well  studied  by 
Delesse  in  his  essay  on  Pseudomorphs :" 

While,  in  fact,  this  theory  has  almost  nothing  to  do  with  the 
subject,  since  pseudomorphs  of  serpentine,  steatite  and  other 
species,  with  regard  to  which  there  is  the  dispute,  consist  often 
oipure  serpentine,  steatite,  etc.,  and  therefore  nave  no  enveloper, 
and  are  not  cases  of  envelopment  This  theory  supposes  the 
material  of  the  so-called  pseudomorph  to  be  an  impunty  taken 
up  into  a  crystal  in  process  of  formation — ^a  thing  of  conunon 
occurrence  ;  and,  if  satisfactory,  would  account  for  the  want  of 
conformity  between  internal  qualities  and  external  form.  It  is 
unfortunate  for  it  that,  as  just  shown,  it  does  not  apply  where 
it  is  wanted 

7.  That  he  makes  Delesse  the  author  of  the  "  theory  of  envelop- 
ment :" — when  Delesse  has  not  proposed  any  sucn  theory  for 
cases  of  ordinary  pseudomorphism,  but  has  simply  commenced, 
and  very  judiciously,  his  work  on  Pseudomorphs  (1859)  by 
distinguishing  the  examples  of  mere  impurity,  or  envelopment, 
in  crystallization,  in  order  to  clear  the  way  for  the  actual  facts ; 
and  then  gives  a  long  list  of  admitted  pseudomorphs,  including 
in  it  nearly  all  kinds  so  recognized  by  other  authors,  and  all 
that  affect  the  question  discussed  by  Prof.  Hunt;  serpentine 
occurring  in  the  list  as  forming  pseuaomorphs  after  chrysolite, 
hornblende,  garnet;  5tea/ite  after  pyroxene,  hornblende,  epidote, 
scapolite,  mica,  topaz,  magnesite,  dolomite,  etc.  In  his  work 
on  metamorphism  (1861),  Delesse  takes  back  none  of  his  views 
on  pseudomorphism  ;  and  in  his  late  Reviews  of  the  Progress 
of  Greology,  down  to  the  last  just  out  (1871),  he  reiterates  the 
ordinary  views  with  regard  to  pseudomorphism,  and  mentions 
the  occurrence  of  other  pseudomorphs  consisting  of  talc,  ser- 
pentine, etc. 
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8.  That  lie  cites  Naumann  as  sustaining  the  "  theory  of  envel- 
opment :" — when  this  learned  crystallographer  and  mineralogist 
lias  only  commended  Delesse's  chapter  on  the  envelopment  of 
minerats  in  crystals,  and  presents  m  his  Mineralogy  (the  last 
edition  of  which,  that  of  lo71,  is  now  before  me)  the  subject  of 
pseudomorphism  in  the  usual  way,  with  nothing  whatever  on  the 
Aeory  of  envelopment;  and,  under  the  description  of  the  species 
serpentine,  he  speaks  of  "large  pseudomorphous  crystals  of 
serpentine  from  Snarum  which  still  contain  a  nucleus  of  un- 
altered chrysolite." 

There  is  hence  no  foundation  for  Mr.  Hunt's  statement  that 
his  views  are  "ably  supported  by  Delesse,"  or  any  occasion  for 
the  *'no  small  pleasure  he  derived  from  Naumann's  letter;  or 
any  warrant  for  the  remark  (p.  4T)  that  Delesse  and  Naumann 
hold  the  "  view  "  "  that  the  so-called  cases  of  pseudomorphism, 
on  which  the  theory  of  metamorphism  by  alteration  has  been 
built,  are,  for  the  most  part,  examples  of  association  and  en- 
velopment, and  the  result  of  a  contemporaneous  and  original 
crystallisation."  These  men  of  science  are  not  to  be  counted 
upon  for  aid,  countenance,  or  comfort;  though  claimed  as 
friends,  it  has  not  been  their  fault,  as  they  have  always  avowed 
the  opinions  of  Haidinger  and  the  "  many  others.  It  is  a 
strange  fact  that,  neither  these  claimed  friends,  nor  the  many 
announced  opponents,  with  one  or  two  exceptions,  hold  the 
views  which  Prof.  Hunt  has  attributed  to  them  in  his  address. 
We  are  glad  to  know  that  this  is  not  the  usual  American 
method  of  dealing  with  authorities. 

Giimbel  and  Credner  are  the  other  two  claimed  supporters  of 
his  views.  They  have  sustained  Mr.  Hunt's  opinions  as  regards 
the  Eozoon  and  the  origin  of  the  serpentine  constituting  it 
But  whether  they  disagree  with  Haidinger  and  all  others  as 
to  pseudomorphs  of  serpentine,  and  of  other  hydrous  silicates, 
I  cannot  say. 

9.  That  while  setting  down  the  Taconic  rocks,  and  rightly, 
as  Lower  Silurian  in  age,  he  denominates  the  micaceous  gneisses, 
diorites,  epidotic  and  chloritic,  steatitic  and  serpentinous  rocks, 
talcoid  mica  schists,  quartzites,  and  clay-slates  (which  are  always 
without  staurolite  or  andalusite),  in  fact,  the  whole  range  of 
metamorphic  rocks,  with  small  exceptions,  between  the  Connec- 
ticut river  and  the  great  limestone  formation  of  the  Green  Moun- 
tains (admitted  to  be  Lower  Silurian),  as  the  Gh-eeti  Mountain 
Series^  and  makes  the  whole  ^^ pre-Canwrian^^  in  age: — although 
the  region  has  not  been  exammed  by  any  one  stratigraphicaUy 
with  tne  care  necessary  for  a  positive  opinion ;  and  although 
there  are  gneisses,  mica  schists,  and  chloritic  talcoid  (or  mica) 
ichists  in  tne  Taconic  series,  and  therefore  of  admitted  Lower 
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Silurian  origin,  which  are  closely  like  those  of  his  Gb*een  Moun- 
tain Series. 

10.  That  he  denominates,  in  like  manner,  the  gneisses,  mica 
schists  (said  to  be  richer  in  mica  than  those  of  the  Green  Moun- 
tain Series),  homblendic  gneisses  and  schists,  micaceous  and  da^- 
slates  containing  andalusite,  cjanite,  or  staurolite,  and  certain 
limestones,  existing  east  of  the  Connecticut  river,  as  a  Whiis 
Mountain  Series^  and  makes  these  a  newer  *'pre-Cambrian''  than 
the  Green  Mountain  Series  : — ^when  there  is  the  same  want  of 
stratigraphical  evidence  as  to  age  as  in  the  former ;  and  when 
Prof  C.  H.  Hitchcock's  discoveries  of  Helderberg  corals  (Lower 
Devonian,  according  to  Billings,  or  else  upper  beds  of  the 
Upper  Silurian)  at  Littleton,  not  far  north  of  the  western  ex- 
tremity of  the  W  hite  Mountains,  makes  it  more  probable  that 
part  of  the  White  Mountain  Series  of  beds  are  of  Helderbeig 
age  rather  than  pre-Silurian ;  and  his  discoverv  of  labradorite 
rocks  on  the  southwestern  margin  of  the  White  Mountains, 
wholly  unlike  any  of  the  so-called  White  Mountain  Series, 
shows  further  that  a  vast  amount  of  study  in  the  field  is  needed 
before  the  dictum  of  any  one  respecting  the  age  of  New  Hamp- 
shire  rocks  is  worth  muck  ^        »        "»  ^ 

It  is  now  proved  that  there  are  labradorite  rocks  in  Water- 
ville  and  Albany,  N.  JBL,  on  the  borders  of  the  White  Moun- 
tain region,  which  2Lre  probably  of  Laurentian  age;  that  on 
the  other  side  of  the  White  Mountain  line,  but  25  miles  to 
the  north-northwest,  there  are  fossil- bearing,  metamorphic  rocks 
of  the  Helderberg  (upper  or  lower)  period;  that  100  miles 
south-southwest,  in  Bernardston,  Mass.,  or  central  New  Eng- 
land, there  are  other  fossil-bearing  metamorphic  Helderberg 
rocks,  some  of  the  well-preserved  crinoidal  stems  (as  the 
writer  has  seen,  as  well  as  read  of  in  the  account  of  Prof. 
Hitchcock)  an  inch  in  diameter.  Who  then  knows  whether  all, 
or  any,  of  the  long  intermediate  periods  of  geological  time,  from 
the  Laurentian  to  the  Devonian,  are  represented  in  the  New 
Hampshire  metamorphic  rocks  lying  between  these  limits? 
When  observation  has  given  positive  knowledge,  we  may  then 
have  several  "White  Mountain  Series." 

11.  That  he  has  relied,  for  his  chronological  arrangement  of 
the  crystalline  rocks  of  New  England  and  elsewhere,  largely  on 
lithological  evidence,  and  commends  this  style  of  evidence ; — 
when  such  evidence  means  nothing  until  tested  by  thorough 
stratigraphical  investigation.  This  evidence  means  something, 
or  probably  so,  with  respect  to  Laurentian  rocks ;  but  it  did 
not  until  the  age  of  the  rocks,  in  their  relations  to  others,  was 
first  stratigraphically  ascertained.  It  may  turn  out  to  be  worth 
something  as  regards  later  rocks  when  the  facts  have  been  care* 
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idly  ttsted  by  stratigrapliy.  A  fossil  is  proved,  by  careiul 
>bs6rvation,  to  be  restricted  to  the  rocks  of  a  certain  period 
)efore  it  is  used — and  then  cautiously — for  identifying  equiva- 
ent  beds.  Has  any  one  proved  by  careful  observation  that 
srystals  of  staurolite,  cyanite,  or  andalusite,  are  restricted  to 
xx^ks  of  a  certain  geological  period  ?  Assumptions  and  opin- 
ons,  however  strongly  empha^ed,  are  not  proofs. 

It  is  no  objection  to  stratigraphical  evidence  that  it  is  diffi- 
jult  to  obtain ;  is  very  doubtful  on  account  of  the  difficulties  ; 
nay  take  scores  of  years  in  New  England  to  reach  any  safe 
x>ncIusion&  It  must  be  obtained,  whatever  labor  and  care  it 
x>st8,  before  the  real  order  and  relations  of  the  rocks  can  be 
mown.  Until  then,  lithology  may  give  us  guesses,  but  noth- 
nff  more  substantial 

Mr.  Hunt's  arguments  with  reference  to  the  White  Mountain 
Series,  as  uiged  by  him  in  1870,  will  be  found  in  this  Journal, 
S,  1,  88.  Both  there,  and  in  his  address,  may  be  seen  the 
rind  of  evidence  with  which  he  fortifies,  or  supplemente,  that 
Meed  on  the  character  of  the  rocks.  Direct  stratigraphical 
nvestigation  over  the  region  itself  in  which  all  flexures,  faults, 
ind  unconformabilities  have  been  thoroughly  investigated,  is  not 
mong  the  foundations  of  opinion  which  he  brings  forward. 

He  endeavors  to  set  aside  the  objection  to  his  views  suggested 
>y  the  existence  of  Devonian  or  Helderberg  rocks  in  central 
md  northern  New  England  ;  but  he  presents,  for  this  purpose, 
)nly  some  general  considerations,  of  little  weight,  instead  of 
lefinite  facts  as  to  the  extent  and  variety  of  the  metamorphic 
itrata  that  are  part  o^  because  conformable  to,  these  Helderberg 
)ed8.  Had  he  studied  up  these  stratigraphical  relations  with 
he  care  requisite  to  obtain  the  truth,  and  all  the  truth,  perhaps 
le  would  not  longer  say — ^it  is  "contrary  to  my  notions  of  the 
reological  history  of  tne  continent  to  suppose  that  rocks  of 
L>evonian  age  could  in  that  region  have  assumed  such  litho- 
ogical  characters."    Notions  often  lead  astray. 


AlBT.  XV. — On  the  Age  of  the  Quarizites,  Schists,  and  Conglom- 
erates of  Sauk  County,  Wisconsin  ;  by  RoLAND  IRVING,  M.  E., 
Professor  of  Geology,  Mining,  and  Metallurgy  at  the  Univer- 
sity of  Wisconsin. 

Tewough  the  central  portion  of  the  county  of  Sauk,  Wis- 
consin, run  two  ranges  of  hills  or  ridges,  having  an  east  and 
west  trend,  and  a  height  vaiying  from  a  mere  rise  above  the 
general  prairie  to  an  altitude  of  five  hundred  feet  The  width 
Ifom  north  to  south  never  exceeds  three  or  four  miles,  and  in 
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places  is  mucli  less  than  one  iffile.  The  total  lengths  fixnn  east 
to  west,  or  rather,  the  exact  points  at  which  the  peculiar  rocks 
which  make  up  the  ridges  give  place  to  the  orainary  countiy 
rock,  are  not  as  yet  accurately  known.  These  lengths,  however, 
seem  to  be  from  fifteen  to  twenty  milea 

The  rock  material  of  the  ridges  is  mainly  a  hard  dark-colored 
quartzite ;  with  this  in  some  places  are  siliceous  and  talco-silice- 
ous  schists,  and  two  or  three  kinds  of  conglomerate.  The  dip 
of  the  strata,  which,  though  in  some  places  obscure,  is  in  othere 
very  marked — and  can  everywhere  be  determined  by  caiefol 
observation — is  uniformly  toward  the  nortk  The  angle  varies 
from  20°-25°  in  the  south  range,  to  75°-80''  in  the  north. 

The  occurrence  of  these  bold  ridges  in  the  midst  of  a  prairie 
country,  together  with  the  marked  contrast  between  their  up- 
turned and  metamorphosed  layers  and  the  entirely  imdiBturbed 
strata  of  the  Potsdam  and  Calciferous  epochs,  which  for  miles 
around  form  the  country  rock,  has  caused  much  speculation 
and  discussion.  From  time  to  time,  during  the  past  twenty 
years,  brief  notices  have  appeared  in  various  journals  and  re- 
ports, but  no  careful  investigation  of  the  localities  in  question 
seems  ever  to  have  been  attempted.  In  most  of  these  notices, 
or  rather  in  most  of  those  that  are  not  absurdly  inaccurate  in 
their  statements  and  wild  in  their  ideas,  the  main  point  under 
discussion  has  been  the  relative  age  of  the  metamorphic  strata. 
Do  they,  or  do  they  not,  antedate  the  Potsdam  period  ?  Are 
they  the  results  of  local  metamorphism  on  the  rotsdam  sand- 
stones, or  are  they  the  remnants  of  pre-existing  rocks  ?  The 
advocates  of  the  former  theory  have  had  the  last  word  in  the 
discussion. 

The  facts  recorded  in  the  present  article  are  the  results  of  a 
series  of  visits  made  to  the  localities  by  the  writer,  during  the 
months  of  September,  October  and  November  of  this  year 
(1871),  and  they  will,  I  think,  be  seen  to  prove  beyond  all 
doubt  or  cavil,  that  the  quartzites  and  schists  antedate  entirely 
the  Potsdam  epoch,  ie.,  are  either  Huronian  or  Laurentian  in  a^e. 

Of  all  of  the  notices  mentioned,  none  are  more  than  bnef 
mentions  and  only  a  few  seem  to  have  any  value  at  alL  Dr. 
Shumard,  in  Owen's  report  on  Wisconsin,  Iowa  and  Min- 
nesota, makes  the  first  mention  of  the  quartzite.  He  gives  no 
opinion.  Dr.  James  G.  Percival,  in  the  report  of  process  of  the 
Wisconsin  survey  for  1856,  refers  again  to  the  quartzites,  calling 
them  merely  "  metamorphic  sandstones,"  but  intimating  that 
they  result  from  a  change  on  the  Potsdam  sandstones.  Mr. 
James  Hall,  in  his  report  of  progress  to  the  governor  of  Wis- 
consin for  1860,  gives  by  far  the  most  accurate  description  I — 
have  been  able  to  find.  He  refers  the  quartzites  unhesitatingly 
to  the  Huronian— but   gives   no  proofs  whatever.     His  pam^ — 
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phlet  did  not  fall  into  my  hands  uiltil  after  my  own  investigations 
were  entirely  completed.  In  the  first  volume  of  his  final  re- 
port, Mr.  Hall  again  mentions  the  quartzites,  but  still  more 
briefly,  expressing  the  same  opinion  as  before,  and  still  giving 
no  proofa  In  1864  there  appeared  in  this  Journal  (II,  voL 
xxxvii,  p.  226)  an  article  W  Mr.  Alexander  Winchell  of 
Michigan,  in  which  he  descrioes,  among  others,  some  fossils 
from  the  conglofaierates  overlying  the  quartzites;  and  upon 
them  bases  his  claim  that  the  quartzites  are  a  downward  con- 
tinuation of  the  PotStdam  sandstones.  He  himself  never  visited 
the  localities.  Finally,  Mr.  James  H.  Eaton  of  Beloit  College, 
in  a  paper  read  before  the  Wisconsin  Academv  of  Science,  in 
February,  1871,  expresses  the  same  opinion,  though  on  some- 
what dinerent  grounds.  The  foregoing  list  includes  everything 
of  any  value  that  has  been  published  on  the  subject 

The  accompanying  map  mcludes  those  portions  of  the  two 
ridges  where  most  of  my  observations  have  been  made. 

L  The  South  Range,  to  which  my  attention  was  first  di- 
rected, presents,  on  approaching  it  from  Sauk  Prairie  on  the 
south,  a  bold,  and,  in  places,  precipitous  rise  from  the  plain  of 
from  350-450  feet  The  northern  side  of  this  ridge  has,  how- 
ever, in  all  places  as  yet  studied,  a  much  more  gradual  slope 
down  to  the  valley  of  the  Baraboo  river,  this  slope  being  m 
many  places  determined  by  the  northward  dip.  Running  en- 
tirely tnrough  this  ridge  is  a  deeply  cut  valley,  which  has  at 
first,  for  about  two  miles,  a  direction  slightly  north  of  west, 
and  then  turns  due  north  quite  abruptly.  This  northern  end 
holds  the  Devirs  Lake,  which  entirely  fills  the  valley  from 
side  to  side.  Throughout  its  whole  length  the  sides  of  this 
defl  are  precipitous  masses  of  quartzite  rising  everywhere  more 
than  four  hundred  feet  above  tne  bottom,  and  reaching  at  the 
lake  an  altitude  of  501  feet  above  its  level,  and  of  1,474  feet 
above  the  sea.  The  bottom  of  the  valley  is  covered  with  a 
heavy  mass  of  Drift  material^  and  the  lake  is  held  in  its  position 
by  low  Drifl  hills  at  its  northern  and  southeastern  extremities. 
The  bottom  of  the  lake  itself  seems  to  be  in  a  Drift  sand,  and 
is  over  most  of  its  area  about  thirty  feet  below  the  surface  of 
the  water.  The  lake  has  no  outlet ;  but  draining  as  it  does  a 
very  small  amount  of  surface,  the  extraordinary  evaporation 
caused  by  reflection  from  the  cliffs  above,  together  with  the 
high  winos  of  Wisconsin,  is  quite  sufficient  to  account  for  its 
maintenance  of  level ;  whilst  the  character  of  the  surrounding 
Tock  shows  readily  the  reason  for  its  not  becoming  saline. 

The  great  exposures  of  cliff  at  this  locality,  and  the  deep  rock 

cuttings  on  the  newly-opened  railroad,  afford  most  excellent 

opportunities  for  study.     The  change  of  direction,  too,  of  the 

"^^cji  gives  fikcilities  for  approaching  the  rocks  from  different 

aides,  not  elsewhere  easily  ootainable. 
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The  rock  here  is  mainly  a  hard,  dark-colored,  very  oompoot 
quartzite,  though  the  colore  vary  from  a  very  light  grey  in 
places  to  deep  brownish-red.  The  bedding  joints  of  the 
quartzite  are  in  some  places  rather  obscure,  but  the  railroad 
cuttiugs  have  so  far  exposed  them,  that  with  a  little  care  I  wu 
able  readily  to  ascertain  the  dip.  This  on  both  sides,  and 
throughout  the  whole  length,  of  the  valley,  is  uniformly  about 
20°-25''  a  little  west  of  norths  Some  of  tna  Writers  mentioned, 
and  notably  Winchell,  have  described  this  valley  as  correspond- 
ing to  an  old  anticlinal  axis,  but  the  uniform  dip  of  the  strata 
throughout  its  length  proves  of  course  that  this  is  not  tfae  case. 
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The  quartzite,  although  oflen  looking  massive,  show  in 
many  places  on  weathered  sur&ces  the  lunination  and  croBt- 
lamination  of  more  modem  sandstones.  Many  of  the  fid- 
len  masses  show,  too,  on  exposed  surfaces  of  lamination,  the 
most  distinct  ripple  markings  I  have  ever  seen.  On  the  shal- 
low sandy  bottom  at  the  north  end  of  the  lake  below,  may  be 
found  their  very  counterparts.  Between  the  beds  of  quartzite, 
in  many  places,  are  thin  layers  of  a  schist  principally  siliceous. 
but  having  always  some  talcose  material.  These  correspond 
apparently  to  the  clayey  or  shaly  layers  between  the  b^  of 
sand  now  repi-esented  by  the  quartzite  In  some  places  these 
layers  seem  to  be  merely  a  tliinly  laminated  quartzite,  with 
talcose  films  covering  the  laminie ;  in  others  the  talcose  ma- 
terial pervades  and  gives  character  to  the  whole  maes,  the 
siliceous  material,  however,  always  being  present 

The  most  remarkable  feature  of  this  locality  is,  however,  the 
very  striking  system  of  vertical  joints  which  everywhere  inter 
sect  the  quartzite.  The  bearings  of  these  joints,  taken  in  some 
fifly  or  sixty  different  localities,  I  found  to  be  uniformly  N.E. 
and  S.AV.  and  S.E.  and  N.W,,  the  variations  in  a  few  placet 
being  evidently  due  to  local  displacement.  On  the  cliff  sides, 
and  more  especially  about  the  lake,  these  joints,  together  with 
the  bedding  joints,  have  so  cut  the  rock  mto  separate  blocks, 
that  these  have  from  time  to  time  been  thrown  down  the  bluff 
by  frost  and  atmospheric  agencies  in  huge  rectangular  masses, 
weighing  by  calculation  from  seventy-five  to  two  hundred  torn 
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In  many  places  along  the  north  flank  of  thi«  ridge  and  lying 
Iways  above  the  quartzite,  are  outcrops  of  a  conglomerate, 
ontaining  pebbles  unmistakably  from  the  quartzite  below, 
Iways  rounded,  and  in  size  varying  from  a  few  lines  to  four  or 
ve  inches  in  diameter.  In  some  few  places  there  seems  to  be 
second  conglomerate  in  which  the  sandy  cement  itself  appears 
Itered  to  a  quartzite.  This  is  a  point,  however,  deserving  of 
irther  investigation.  There  are  also  places  where  distmct 
lyers  of  coarse  and  fine  conglomerate  occur,  the  latter  always 
bove  and  graduating  into  a  simple  sandstone. 

In  this  conglomerate  are  found  in  one  locality  just  north- 
ast  of  the  lake,  the  Potsdam  fossils  described  by  Mr.  Win- 
hell  in  the  article  referred  to,  viz :  Scolithus  linearis  Hall, 
)rthis  Barabtiensis  Hall,  Delphinocephalus  Minnesoknsis  Owen, 
tc  I  have  examined  a  collection  of  these  fossils  from  the 
bove  locality  in  the  possession  of  Dr.  Lapham  of  Milwaukee, 
nd  have  seen  the  fossils  and  quartzite  pebbles  in  the  same 
ragments  side  by  sida 

IL  The  observations  on  the  North  Range  were  made  about 
he  Lower  Narrows  of  the  Baraboo  nver  and  westward 
rom  there  about  half  a  mile.  This  north  range  seems  to  be 
ess  continuous  both  as  to  elevation  and  as  to  the  character  of 
ts  rock  material.  I  am  told  by  Dr.  Lapham  that  it  seems 
Ather  to  be  made  up  of  detached  masses  of  metamorphic  rocka 
lie  rising  ground,  however,  never  entirely  disappears,  and  the 
u&rtzite  seems  to  be  found  as  &r  to  the  east  and  west  as  in 
le  south  range.  At  the  Baraboo  Narrows  the  metamorphic 
)cks  are  in  great  force,  the  cliffs  on  either  side  the  river,  wnich 
ere  makes  a  dii-ect  cut  through  the  range  Jfrom  south  to  north, 
sing  as  much  as  four  hundred  feet  in  height  The  body  of 
le  bluff  on  the  west  side  is  made  up  of  heavy  beds  of  quartzite, 
ith,  in  places,  intercalated  beds  of  a  metamorphic  conglomerate, 
id  of  a  talcose  schist  like  that  in  the  south  range.  These  beds  all 
and  at  a  very  high  angle,  between  TS^'-SO®  from  the  horizontal, 
le  dip  being  north  with  possibly  a  slight  inclination  to  the 
ist.  At  the  bottom  of  the  hill  on  the  south  side  is  an  ex- 
osure  of  a  peculiar  light-colored  siliceous  schist,  entirely  dif- 
»rent  from  any  of  the  other  rocks  of  the  series.  An  old  shaft 
link  some  thirty  feet  on  the  schist,  affords  most  excellent  op- 
ortunity  for  examination.  The  total  thickness  seen  was  about 
welve  feet,  the  layers  varying  in  thickness  from  a  few  lines  to 
bur  or  five  inches.  Very  thin  films  of  a  talcose  material 
ometimes  appear  between  the  layers.  Directly  above  this 
jchist,  I  found  a  horizontal  undisturbed  sandstone,  laid  open 
Tor  some  distance  by  quarrying.  The  beds  are  generally  a  foot 
OT  two  in  thickness.  In  the  loose  pieces  near  by  are  found 
Scolithus  linearis^  and  I  was  assured  by  residents  of  the  fossil- 
Ax.  JouB.  SglxThibd  Sbbibb,  Vol.  Ill,  No.  K— Fbb.,  1873. 
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iferons  nature  of  the  sandstone  in  places  to  wMch  we  did  not 
have  time  to  go.  The  sandstone  is,  of  coarse,  the  Potsdam  of 
the  surrounding  valleye.  Section  2  will  seire  to  give  a  clear 
idea  of  the  structure  of  this  hluff. 


i^.^^t^^i^Jii^.' 


The  naiTOW  detached  ridge  just  to  the  westward,  represented 
on  the  map,  is  also  made  up  of  horizontal  Potsdam  sandstone. 
There  are  many  other  such  detached  ridges  along  the  Baraboo 
valley,  bearing  the  same  relation  to  the  quartzite  ranges  and 
showing  the  same  horizontality  of  strata. 

The  following  arguments  in  favor  of  the  priority  of  these 
rocks  to  the  Potsdam  period  will,  I  think,  after  what  has  been 
said,  be  admitted  as  valid.  I  give  them  in  the  order  in  which 
they  became  apparent  to  me. 

IsL  The  limited  area  of  disturbance ;  the  undisturbed  PotB- 
dam  and  Calciferous  strata  being  found  north,  south,  and  be- 
tween the  ridges,  and  in  close  proximity  to  them. 

2d.  The  absence  of  any  anticlinal  axes.  Dipping  as  the  rocks 
do  uniformly  to  the  north,  in  order  to  place  them  in  the  Pols- 
dam  category,  we  must  imagine  a  metamorphism  of  the  strata 
accompanied  by  a  great  fault,  having  on  one  side  the  unchanged 
sandstones,  ana  on  the  other  the  tilted  quartzitea  and  schists,  an 
idea  new,  I  think,  to  geology. 

Sd.  T/ie  occurrence  of  rounded  pd^bles  of  quartzite  m  the  con- 
glomerate OH  the  north  side  of  the  south  range.  To  suppose  this 
conglomerate,  which  by  its  fossila  is  unmistakably  Potedam,  to 
be  of  the  same  period  as  the  quartzitea  below,  we  must  sup- 
pose that  perioa  to  have  lasted  long  enough  to  cover  the  de- 
position of  the  quartzitea  as  sandstones,  tneir  metamorphism, 
and  the  rounding  of  the  pebbles  by  beach  action,  before  the 
formation  of  the  conglomerate ;  not  to  speak  of  the  time  suffi- 
cient to  erase  all  signs  of  an  anticlinal. 

4th.  The  occurrence  of  horizontal  sandstones  resting  uncon- 
formnbly  on  the  flanks  of  the  tilted  strata.     This  la^t  is,  of  course, 
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absolutely  conclusive  aa  to  the  north  range,  but  lest  it  might  be 
claimed  that  the  two  are  independent,  I  have  given  the  others. 

Mr.  Winchell  argues,  that,  since  Mr.  Hall  states  that  the  fossils 
I  have  mentioned  as  occurring  in  the  conglomerate  are  restricted 
to  the  Middle  Potsdam,  either  this  statement  must  be  untrue  or 
the  quartzite  must  be  the  downward  continuation  of  this  forma- 
tion. This  argument,  however,  loses  all  force  when  we  regard 
these  ranges  as  high  ridges  in  the  Potsdam  seas,  never  having 
been  entirely  covered  by  these  seas,  but  having  merely  had  the 
new  sandstones  and  conglomerates  deposited  about  their  flanks. 
The  place  where  these  fossils  were  found  must  be  at  least  200 
feet  aoove  the  base  of  the  sandstones  of  the  surrounding  coun- 
try. A  single  glance  at  Dr.  Lapham's  geological  map  of  Wis- 
consin will  show  this.  The  conglomerate  is  by  no  means  neces- 
sarily the  base  of  the  Potsdam  because  it  rests  immediately  on 
Huron ian  or  Laurentian  rocks. 

In  the  final  report  of  Mr.  Hall  already  referred  to,  he  men- 
tions a  low  hill  north  of  Baraboo,  in  which  the  middle  of  the 
hill  is  (quartzite,  and  the  flanks  conglomerate  and  sandstones 
graduating  upward  into  calcareo-sandy  layers,  without  giving 
any  further  explanation.  This  statement,  before  somewhat  un- 
intelligible to  me,  now  throws  further  light  on  my  own  results. 

To  my  mind,  these  ridges  were  unquestionably  islands  in  the 
Potsdam  sea,  and  a  more  beautiful  illustration,  than  is  furnished 
by  the  sandstones  and  conglomerates  of  wave  action  on  a 
rocky  coast,  can  hardly  be  imagined. 

There  are  several  more  of  these  scattered  quartzite  ranges  in 
Wisconsin,  all  but  one  of  them  occurring  within  the  Potsdam 
and  Calciferous  areas.  During  the  coming  season,  I  hope  to  be 
able  to  make  a  connected  study  of  them. 

University  of  Wiflooxudn,  November  18th,  1871. 


Abt.  XVL — On  Canon  Moseley^s  views  upon  Olacter-motion ;  by 
William  Mathews,  President  of  the  Alpine  Club.* 

The  argument  by  which  Canon  Moseley  attempts  to  prove 
that  the  descent  of  glaciers  by  their  weight  alone  is  a  mechani- 
cal impossibility,  as  contained  in  his  communication  to  the 
Soyal  Society,  read  January  7,  1869,  may  be  stated  in  the  fol- 
lowing propositions : — 

1.  In  every  transverse  section  of  a  glacier  every  particle  of 
ice  is,  at  the  same  moment  of  time,  moving  over  and  alongside 
its  neighbors. 

2.  The  absolute  motion  of  any  point  in  the  surface  of  a  glacier 
is  proportional  to  its  distance  from  the  nearest  side,  and  to  its 
teight  from  the  bottom  of  the  channeL 

*  From  the  L.,  E.  and  D.  Phil.  Mag.,  Dec,  1871. 
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8.  This  differential  motion  can  only  take  place  by  the  process 
whicli,  in  mechanics,  is  known  by  the  name  of  shear. 

4.  The  resistance  which  ice  oflters  to  shearing,  or  its  shearing- 
force,  as  ascertained  by  experiment  in  the  shearing-apparatuis 
deyised  by  Canon  Moseley,  is  not  less  than  75  Iba  per  square  inch. 

5.  But  in  order  that  the  Mer  de  Glace  may  descend  by  its 
own  weight,  at  the  rate  at  which  Professor  Tyndall  observed  it 
descending  at  the  Tacul,  its  shearing-force  per  square  inch  can- 
not be  more  than  1*3193  lb. 

I  propose  in  the  present  communication  to  examine  these 
propositions. 

The  first  has  been  challenged  more  than  once  in  the  course 
of  the  controversy,  without  eliciting  any  rejoinder  from  Canon 
Moseley,  no  doubt  fi-om  the  absence  of  any  materials  available 
for  the  support  of  the  hypothesis.  The  fact  is,  that  while  we^ 
have  numerous  observations  of  the  absolute  motion  of  various 
points  of  the  surfaces  of  glaciers,  observers  do  not  appear  to 
have  been  sufficiently  alive  to  the  importance  of  attending  to 
the  differential  motion  of  determining  the  law  of  its  variation 
fix)m  molecule  to  molecule,  and  of  ascertaining  whether  it  is 
continuous  or  not. 

Observations  of  this  kind  are  by  no  means  easy  to  make,  and 
require  to  be  conducted  with  great  care  and  aelicacy,  errors 
which  might  safely  be  disregarded  in  a  determination  of  aver- 
age daily  velocity  becoming  serious  when  relative  and  not  abso- 
lute motion  is  tne  object  of  investigation.  These  errors  arise 
from  the  difficulty  of  boring  with  tne  augur  vertical  holes  in 
the  ice,  of  driving  the  stakes  vertically  into  the  holes  that  have 
been  bored,  of  renewing  the  holes  in  the  same  vertical  when 
the  glacier  has  melted  away  from  the  stakes,  and  from  the  con- 
stant tendency  of  the  stakes  to  heel  over  to  the  southward  in 
consequence  of  their  heated  faces  enlarging  the  holes  in  the 
direction  of  the  sun. 

During  a  short  tour  in  the  Alps  in  the  autumn  of  1870, 1 
attempted,  in  concert  with  my  friend,  Mr.  A.  A.  Reilly,  to  make 
some  observations  upon  differential  motion,  and  selected  the 
side  of  the  Great  Aletsch  Glacier  as  the  field  of  our  operationa 

By  means  of  a  well  defined  station  on  the  ri^ht  bank  of  the 
glacier,  and  a  well-defined  object  on  the  left  bank,  we  ranged  out 
a  line  between  60  and  70  yards  long.  We  drove  our  first  stake 
into  the  ice  20  feet  from  the  station,  as  near  to  the  edge  of  the 
glacier  as  we  could  conveniently  get  it  I  shall  denote  this 
stake  by  0.  We  had  intended  to  stake  out  the  line  every  ten 
yards ;  but,  from  certain  local  difficulties,  we  were  obliged  to 
drive  in  stake  1  at  a  distance  of  nine  yards  from  0.  Stake  2 
was  eleven  yards  from  1 ;  and  the  remaining  four  stakes  were 
placed  at  successive  distances  of  ten  yards  each.     The  line 
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between  0  and  1  was  staked  out  into  nine  subdivisions  of  three 
feet  each,  and  the  space  between  5  and  6  into  five  subdivisions 
of  six  feet 

Our  work  was  completed  in  the  afternoon  of  Monday,  the 
22nd  of  August ;  and  the  line  was  re-examined  on  Wednesday, 
the  24th,  after  an  interval  of  forty-eight  hours. 

In  the  first  place,  the  spaces  between  the  stakes  were  careftilly 
remeasured,  with  the  following  results : — 

Number  AturnstSS.  AofaitM. 

offtake.  Difiancee.  Difunoet. 

0,  ft.  In.  ft.  in. 

1, 27  0  26  10 

2,  33  0  33  0 

8,  30  0  30  0 

4,  30  0  80  4 

6,  30  0  30  0 

6, 30  0  30  0-5 

180     0  180     2-5 

We  were  surprised  to  find  that  during  the  two  days*  interval 
the  space  between  0  and  1  had  been  shortened  bv  two  inches. 
It  is  not  probable  that  this  was  due  to  an  error  oi  observation, 
as  the  difference  was  found  to  be  distributed  over  most  of  the 
subdivisions.  The  elongation  of  the  space  between  8  and  4  was 
due  to  the  widening  of  a  crevasse  which  crossed  the  line 
obliquely  in  that  part.  ^ 

The  following  are  the  absolute  and  relative  motions  of  the 
stakes  during  the  two  days*  interval : — 

Number  Absolute  motion.  Belatiye  motion, 

offtake.  Inctaei.  Inch. 

0, 2-50 

1, 300  0-50 

2,  4-00  100 

3, 5-26  1-25 

4, 3-60  -1-75 

5,  4-50  100 

6, 5-00  0-50 

These  figures  show  an  increase  of  differential  motion  in  pro- 
ceeding from  the  edge  of  the  glacier  to  a  point  about  thuty 
yards  distant,  and  a  subsequent  decrease  in  proceeding  toward 
the  center,  with  a  relative  regression  of  the  ice  in  the  neighbor- 
hood of  stake  4,  as  indicated  by  the  negative  sign.  The 
greatest  differential  motion  is  between  stages  3  and  4  It 
amounts  to  no  more  than  '875  inch  in  twenty-four  hours  over  a 
distance  of  360  inches,  or  about  ^iy  of  an  inch  in  twenty-four 
hours  in  points  one  inch  apart  Between  5  and  6  it  is  only  ^  ^V? 
of  an  inch  for  the  same  time  and  space. 

The  displacements  of  the  stakes  intermediate  between  0  and  1 
and  5  and  6,  were  also  determined.  Each  intermediate  stake 
was  found  to  share  in  the  differential  motion. 
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The  measurements  were  confined  to  a  breadth  of  60  yards  in 
a  part  of  the  glacier  where  the  distance  from  side  to  center 
was  riot  less  than  600  yards,  and  consequently  only  exhibit  the 
deportment  of  the  side  ice.  It  was  important  to  supplement 
them  by  examining  a  glacier  in  the  central  portion  of  the  stream ; 
and,  I  beinff  obliged  to  return  home,  Mr.  Reilly  devoted  three 
weeks  to  this  purpose,  and  has  generously  placed  his  notes  at 
my  disposaL 

The  spot  selected  for  his  first  operations  was  a  part  of  the 
Glacier  of  Bionassay,  where  the  stream  is  very  slightly  inclined, 
and  the  central  portion  nearly  level  from  side  to  side  and  free 
from  crevasses.  The  width  of  the  glacier  at  this  part  was  820 
yards,  for  200  yards  of  which,  measuring  fixjm  the  left  bank,  the 
surface  was  composed  of  "  avalanche-ice  without  veined  struc- 
ture," the  remaining  120  yards  being  ordinary  glacier-ice. 

Mr.  Reilly  bored  the  first  hole  about  70  yjuxis  from  the  right 
bank  of  the  glacier,  and  ranged,  with  a  theodolite,  a  line  170 
yards  in  lengm,  terminating  about  80  yards  from  the  left  bank 
This  line  was  divided  into  seventeen  equal  spaces  by  holes  bored 
10  yards  apart ;  the  line  was  ranged  and  staked  on  the  7th  of 
September.  The  holes  were  deepened  from  time  to  time  as 
the  glacier  surface  melted,  and  the  final  measurements  made  on 
the  27th,  after  an  interval  of  twenty  days. 

The  results  are  exhibited  in  the  following  Table — ^the  motion 
on  eadi  side  of  No.  10,  where  the  velocity  was  greatest,  being 
exhibited  in  parallel  columns,  the  negative  signs  indicating 
relative  regressions  of  the  ice  at  the  points  to  which  they  refer:— 


Right  moiety. 

Left  moiety. 

StatloDB. 

Absolute 
motion. 

Belatlve 
motion. 

stations. 

Absolute 
motion. 

BeUtiye 
motion. 

ft.        In. 

In. 

ft.       in. 

In. 

0, 

11      6-60 

1, 

10   11-60 

-6-90 

2, 

11     4-25 

4-66 

3, 

11     3-00 

—  1-25 

17, 

11      0-50 

4, 

1 1      7-26 

4-25 

16, 

11     800 

2-50 

6, 

11     6-75 

—  0-50 

15, 

11      7-00 

4  00 

6, 

11     6-25 

-1-50 

14, 

11      6-50 

-0-50 

•J, 

11     6-50 

1-26 

13, 

11     8-50 

2-00 

8, 

11     6-00 

-0-50 

12, 

11     7-60 

-1-00 

9, 

11     9-00 

3  00 

11, 

11     7-00 

—  0-50 

10, 

11   10-00 

1-00 

10, 

11    10-00 

3-00 

Here  we  have  a  superficial  area  of  ice  170  yards  in  width 
moving  through  a  space  of  nearly  12  feet  in  twenty  days,  with 
an  advance  of  the  center  during  that  interval  only  10  inches  in 
excess  of  the  sides,  the  differential  motion  at  the  side  being  7 
inches,  and  at  the  center  1  inch  in  a  width  of  860  inches ;  so 
that  two  points  an  inch  apart  would  in  twenty-four  hours  move 
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Misi  eacli  other  to  the  extent  of  a  little  less  than  the  y  jVt  of  an 
Dch  at  the  sides,  and  the  j^\xi  ^^  ^^  ^^^^  ^^  ^^^  center  of  the 
irea  under  consideration. 

Mr.  Reilly  has  not  supplied  me  with  any  note  of  the  motion 
)f  the  edge  of  the  glacier  during  the  interval ;  but  as  the  edge 
>f  the  Great  Aletsch  was  found  to  move  at  the  rate  of  only  an 
nch  and  a  quarter  in  twenty-four  hours,  it  probably  did  not 
jxceed  2  feet  We  shall  therefore  be  justified  in  saying  that 
i^hile,  in  the  right-hand  moiety  of  the  glacier,  a  diflferential 
notion  of  10  inches  is  distributed  over  a  width  of  100  yards 
from  the  line  of  maximum  velocity,  a  differential  motion  of  at 
least  100  inches  must  be  distributed  over  the  remaining  70  yards 
lip  to  the  edge  of  the  glacier. 

Two  of  the  thirty-feet  spaces  were  staked  out  into  subdivisions 
>f  2  feet  each.  Each  or  the  intermediate  stakes  exhibited  a 
lifferential  motion,  with  occasional  negative  signs — the  greatest 
relative  displacement  observed  being  2*25  inches  in  the  twenty 
Javs,  equivalent  to  the  ^tt  ^^  an  inch  in  twenty -four  hours  for 
points  1  inch  apart 

During  the  intervals  of  his  labors  on  the  Glacier  of  Bionassay, 
Mr  Reilly  ranged  a  line  across  the  Mer  de  Glace,  on  the  Cha- 
mouni  side  of  the  Montanvert  His  measurements  on  this 
line  during  a  period  of  nineteen  days  indicate  a  motion  very 
similar  in  its  character  to  that  of  the  Glacier  of  Bionassay. 
The  length  of  this  line  from  the  left-hand  edge  of  the  glacier 
to  the  point  of  maximum  velocity  was  about  1000  feet  The 
central  500  feet  had  an  absolute  motion  of  18  feet  7*75  inches 
at  its  left-hand  extremity,  and  of  21  feet  2  inches  at  its  right, 
equivalent  to  a  mean  daily  motion  of  about  12  inches.  Its 
total  differential  motion  was  28*25  inches,  equivalent  to  a 
mean  daily  differential  motion  of  about  1*5  inch,  or  jn'^y  of  an 
inch  for  points  1  inch  apart  The  nearest  station  to  the  edge  of 
the  glacier  was  about  165  feet  distant  from  it ;  and  at  this  sta- 
tion the  absolute  motion  in  nineteen  days  was  found  to  be  10 
feet  11*25  inches.  This  would  indicate  a  marginal  motion  of 
about  4  feet,  and  would  leave  us  14  feet  6  inches  ol  differential 
motion  to  distribute  over  the  lateral  500  feet  of  the  line,  or  six 
times  as  much  as  that  of  the  central  moiety. 

The  law  of  variation  of  the  differential  motion  indicated  by 
the  observations  above  described  is  not  new.  It  appears  clearly 
fix>m  the  measurements  made  by  Professor  Tyndall  on  the  Mer 
de  Glace,  described  in  a  communication  to  the  i^oyal  Society, 
read  May  20,  1858,  and  published  in  vol.  cxlix  of  the  Philoso- 
phical Transactions.  But  nowhere  is  it  brought  out  with  more 
striking  prominence  than  in  the  observations  made  by  Agassiz 
upon  the  Unter- Aar  Glacier,  from  1842  to  1846,  as  described  in 
Cnapter  XII.  of  the  NouveUes  Etudes  and  in  plate  4  of  the 
accompanying  atlas,  where  curves  showing  the  motion,  for  three 
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consecutive  years,  of  a  series  of  points  originally  in  a  straight 
line,  are  plotted  to  scale.  The  diagram  exhibits  the  very  small 
motion  of  points  close  to  the  side,  whence  the  carves  extend 
with  their  concavity  downward  as  far  as  the  point  of  maximum 
diflFerential  velocity,  where  they  become  convex,  and  gradually 
increase  in  curvature  up  to  about  one- fourth  of  the  width  of  the 
glacier,  whence  they  sweep  across  to  the  corresponding  point  on 
the  opposite  side  in  a  curve  so  flattened  as  to  be  scarcely  distin- 
guishaole  from  a  straight  line. 

The  above  considerations  lead  to  the  following  conclusions 
upon  the  five  fundamental  propositions  of  Canon  moseley. 

1.  It  is  probable  that  every  molecule  of  a  glacier  moves  with 
a  very  slow  differential  motion,  which,  whenever  the  ice  is  con- 
tinuous, is  continuous  from  molecule  to  molecule,  and  from 
moment  to  moment  of  time. 

2.  The  hypothesis  that  the  differential  motion  is  uniform 
f]X)m  center  to  side  is  wholly  contrary  to  feet.  The  semi- 
surface  of  every  glacier  may  be  roughly  divided  into  two  equal 
longitudinal  strips,  through  the  lateral  of  which  from  80  to  90 
per  cent  of  the  aifferential  motion  is  distributed,  while  the  cen- 
tral strip  moves  downwards  almost  like  a  rigid  body,  with  a  large 
reserve  of  gravitating  force  capable  of  affecting  the  sides. 

Canon  Moseley  is  of  opinion  that  this  divergence  between 
theory  and  fact  greatly  strengthens  his  position ;  but  he  has  not 
made  good  this  part  of  his  case. 

.  8,  4.  The  Canon  has  failed,  as  it  seems  to  me,  to  establish  any 
analogy  between  the  disruption  of  adjacent  surfaces  of  a  solid 
body  in  a  shearing-machine  and  the  slow  relative  displacements  ^ 
of  tne  molecules  of  a  glacier.  He  has  yet  to  prove  that,  because  ^ 
he  was  obliged  to  employ  a  force  of  76  lbs.  per  square  ingh  to^ 
shear  asunder  adjacent  surfaces  of  a  solid  cylinder  of  ice  through^z 
a  space  of  1  inch  in  half  an  hour,  it  would  require  as  great 
force  to  produce  the  relative  displacements  which  occur  in 
actual  glacier, — ^the  latter  having  been  shown,  from  the  observa 
tions  above  described,  to  range  for  molecules  the  tenth  of 
inch  apart,  and  an  interval  of  twenty -four  hours,  from  the  ^yVs" 
to  the  ^ir.VyTj  of  an  inch.* 

5.  On  the  other  hand,  the  slow  continuous  displacements 
the  molecules  of  a  glacier  are  undistinguishable  in  kind  from  th 
displacements  of  the  molecules  of  an  ice-plank,  supported  at  ii 
extremities  and  allowed  to  subside  under  the  influence  of  i1 
weight,  displacements  which  require  for  their  production,  as 
have  shown  in  the  Philosophical  Magazine  for  November,  187 
a  force  considerably  less  than  1^^  lb.  per  square  inch — less,  ther- 
fore,  than  the  very  force  which  the  Canon  considers  sufficient  " 
shear  the  Mer  de  Glace  if  it  descends  by  its  own  gravitation. 

*  This  objectioQ  has  beea  forcibly  urged  by  Mr.  Ball  in  the  Philosophical  Maj 
zine  for  July,  1870. 
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Art.  XVII. — The  Hot  Springs  and  Geysers  of  the  Yellowstone 
and  Firehole  Rivers;  by  F.  V.  Hayden.     With  mapa 

(Publiihed  by  permission  of  the  Secretary  of  the  Interior.) 

We  shall  not  attempt  in  this  article  to  do  more  than  to  give 
a  brief  description  of  the  hot  springs  and  geysers  of  this 
wonderianA  Their  origin  does  not  differ  from  that  of  simikr 
springs  which  have  been  so  often  described  in  Iceland,  New 
Zealand,  and  on  a  small  scale  in  other  portions  of  the  world. 
But  it  was  not  until  comparatively  recent  date  that  it  was 
known  that  such  a  wonderful  region  existed  in  our  own  coun- 
try. For  eighteen  years  past  the  writer  has  heard  various 
accounts  from  Indians,  trappers,  guides,  &c.,  of  the  singular 
spouting  springs  and  mountains  of  sulphur  in  the  vicinity  of 
the  Yellowstone  Lake ;  but  the  difficulties  of  access  to  an 
unknown  country,  and  its  remoteness  from  settlements,  have 

Prevented  an  examination  of  the  region  by  competent  persons, 
'he  party  under  the  command  of  CoL  Wm.  F.  Reynolds,  U.  S. 
Engineers,  in  1859  and  '60,  endeavored  to  enter  trie  Basin  by 
way  of  the  Wind  River  Mountains,  but  failed  on  account  of 
the  ruggedness  of  the  mountains  and  -the  depth  of  snow.  Our 
guide,  Mr.  James  Bridger,  the  best  mountain  man  the  West  has 
ever  produced,  was  quite  familiar  with  the  country,  and  fre- 

Juently  entertained  us  with  marvelous  descriptions  of  the  won- 
ers  or  that  great  Basin.  The  rapid  settlement  of  Montana  has 
now  rendered  it  an  easy  matter  to  explore  this  strange  region  ; 
and  last  year  Gen.  Washburn  and  party,  escorted  by  Lieut 
Doane,  IL  S.  A.,  gave  us  the  first  glowing  and  impressive 
^counts  of  the  country. 

Before   entering  upon  a  description  of  the  hot  springs,  it 
^ay  be  well  to  present  a  brief  summary  of  the  principal  geo- 
logical features  of  the  Yellowstone  Basin.     We  may  remark 
«t  once  that  nine-tenths  of  the  area  is  covered  with  volcanic 
material  in  some  form.     The  basis  rocks  are  the  usual  metamor- 
phic  granitoid  series  of  the  country,  with  basalts  and  basaltic 
Conglomerates  in  every  variety.     The  sedimentary  rocks  belong 
to  the  Carboniferous,  Jurassic,  Cretaceous  and  Tertiary  ages. 
It  is  doubtful  whether  any  unchanged  rocks  older  than  the  Car- 
boniferous occur  there.    The  Triassic  is  probably  wanting.    The 
sedimentary  rocks  occur  in  patches,  covering  verv  restricted 
areas,  yet  presenting  evidence  that,  up  to  the  period  or  the  Eocene 
Tertiary  inclusive,  they  once  extended  uninterruptedly  over  all 
tlie  country.    In  the  Yellowstone  valley,  as  in  the  valleys  of  all 
the  streams  of  the  West,  there  is  a  chain  of  lake  basins  tnat  must 
have  existed  during  the  Pliocene  period.    Below  the  first  cafion 
near  the  mouth  of  Shields  river,  there  is  one  of  these  basins  ten 
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miles  long,  and  on  an  average  four  miles  wide.   Between  the 
and  second  canons  there  is  a  basin  about  20  miles  long,  and 
an  average  four  miles  in  width,  with  the  modem  Pliocene 
and  sands  covered  by  a  floor  of  basalt  in  some  places, 
was  a  continuous  chain  of  these  lakes,  of  greater  or  less  si 
the  source  of  the  river;  thence  it  expanded  out  into  ani 
double  lake,  of  which  only  a  remnant  now  remains.     The 
lowstone  Lake  is  now  about  22  miles  in  length  from  norths 
south,  and  has  an  average  width  of  about  10  or  15  miles 
east  to  west     This  lake  was  once  much  larger  than  at  pr 
and  it  was  partially  connected  with  another  lake  about  80 
long  and  20  wide,  which  terminated  at  the  commencement 
the  Grand  Cafion,  at  the  Upper  Falls  of  the  Yellowstona 

Warm  springs  are  not  uncommon  in  the  valley  of  the  lonj 
Yellowstone,  but  the  temperature  is  seldom  higher  than  60**  i 
SO**.  It  is  not  until  we  reach  the  Gardiner's  river,  a  snill 
branch  flowing  into  the  Yellowstone  from  the  west  side,  till 
the  true  hot  springp  commence  in  their  full  force.  This  poll 
is  located  about  midway  between  the  second  caHon  ana  A 
Grand  CafLon  opposite  the  third  caQon.  In  ascending  the  Yt 
lowstone  valley,  our  trail  left  the  main  river  and  turned  tt 
the  valley  of  Gardiner's  .creek  About  three  miles  above  il 
junction  with  the  Yellowstone  we  found  the  valley  bottoi 
covered  with  a  thick  calcareous  crust,  the  deposite  of  he 
springs,  which  are  now  extinct;  but  flowing  swiftly  from  beneai 
this  crust,  is  a  stream  of  hot  water  six  feet  wide  and  two  fee 
deep,  with  a  temperature  of  132**.  A  little  distance  farther  u; 
is  a  group  of  four  placid  springs,  with  nearly  circular  basins, 
to  10  feet  in  diameter,  and  two  to  three  feet  deep.  A  numbe 
of  invalids  are  living  in  tents  near  these  springs,  bathing  ani 
drinking  the  water ;  and  they  were  enthusiastic  in  their  praise 
of  its  curative  effects,  especiallv  for  cutaneous  diseases. 

The  chart  accompanymg  this  paper  gives  the  localities  an 
temperature  of  these  springa  Near  this  last  group  of  springs  w 
ascended  a  high  semi-wooded  hill,  with  here  and  tnere  a  grove  c 

Eines.  A  system  of  terraces  has  been  tbrmed  on  the  slope  of  th 
ill,  each  from  200  to  300  feet  in  height,  and  these  terraces  wei 
covered  with  a  thick  deposit  of  lime.  The  surface  of  the  fir: 
and  second  was  fast  decomposing,  and  the  springs  were  nearl 
extinct  One  only  reachea  a  temperature  of  140°.  Aft« 
ascending  the  hill  among  the  pines,  about  three-fourths  of 
mile  from  the  river  bottom,  we  came  suddenly  upon  one  of  tt 
most  remarkable  exhibitions  of  the  hot  spring  deposits  tbs 
we  have  seen  in  this  land  of  wonders.  In  the  aistance 
looks  like  a  vast  glacier  of  snow  and  ice,  and  on  that  accou3 
we  have  named  it  the  White  Mountain.  Indeed  the  differs^ 
terraces  can  be  compared  for  their  wonderful  beauty  only  to- 
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»ii  cascade.  The  main  portion  of  the  area  occupied  by  these 
osits  is  two  miles  square,  or  four  square  miles,  and  if  the 
ier  can  conceive  numberless  springs  flowing  out  from  the 
mtain  side  and  spreading  over  the  surface,  and  the  water 
vly  congealing  into  ice,  he  may  have  some  conception  of  the 
iderful  architectural  beauty  of  these  terraces.  But  let  us  pass 
ig  the  west  side  of  this  beautiful  structure,  and  examine  it  in 
iil.  We  find,  first,  a  broad  flat  terrace,  on  which  are  plainly 
ble  the  remains  of  once  active  springs.  Old  chimneys, 
gular  openings,  like  entrances  to  caverns,  which  extend 
eath  the  crust,  are  numerous,  and  greatly  excite  the  curios- 
How  thick  this  crust  is,  it  is  not  easy  to  determine,  but  it 
robably  from  20  to  50  feet,  and  underneath  it,  it  is  supposed 
i  the  surplus  water  from  the  active  springs  above  flows 
rn  to  the  river.  A  little  farther  up  we  come  to  a  series  of 
in-like  pools,  varying  in  diameter  from  4  to  8  feet,  with 
er  from  one  to  four  feet  deeo,  having  semi-circular  rims  most 
utifully  scolloped ;  and  underneath  these  rims  are  rows  of 
ill  stalactites,  with  every  variety  of  ornamentation  on  the 
iace.  These  continue  for  about  fifty  yards,  gradually  ascend- 
when  we  come  to  an  abrupt  declivity  of  about  one  hundred 
fifbr  feet,  rising  in  steps  formea  of  these  exquisitely 
ildea  pools,  of  every  size  and  variety.  Upon  the  terrace 
ve  are  numbers  of  the  active  springs,  with  basins  twenty  to 
r  feet  in  diameter,  some  of  them  with  several  centers  of  vio- 
,  ebullition  in  the  same  basin.  The  temperature  of  these 
ngs  at  the  point  of  outflow  varies  from  150®  to  162®.  As 
water  flows  from  the  basin  down  the  declivity  from  one  of 
beautiful  pools  to  the  other,  it  loses  a  portion  of  its  heat, 
one  may  find  a  bathing  pool  with  any  aesired  temperature, 
'hese  beautiful  rims  are  higher  in  proportion  to  the  steepness 
he  descent,  and  the  architecture  is  consequently  varied  and 
active.  Upon  this  lower  terrace,  springs  are  continually 
ng  out  and  others  are  breaking  out  anew,  and  during  the 
1;  summer  one  of  them  burst  through  the  crust  and  now  has 
win  about  fifteen  feet  in  diameter.  There  are  also  several  ex- 
t  geysers,  or  more  properly  speaking,  springs  once  spouting, 
ch  at  this  time  have  entirely  ceased.  One  of  these  curious 
es  we  called  the  "Liberty  Cap."  It  is  a  circular  deposit  of 
)onate  of  lime  50  feet  high,  and  about  25  feet  in  diameter  at 
base,  looking  in  the  distance  somewhat  like  a  conical  col- 
1.  The  layers  of  deposit  are  arranged  on  the  almost  vertical 
s  of  the  cone  like  the  straw  on  a  thatched  roof,  or  hay  on  a 
k.  This  was  probably  a  continuous  spouting  spring  build- 
up its  own  basin  around  it  by  hydrostatic  force,  until  it 
;hed  a  certain  height,  when  that  force  ceased,  and  it  closed 
If  up  at  the  top  in  a  cone-like  point     The  water  then  con- 
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tinned  to  flow  through  apertures  in  the  sides  until  it  ceased 
entirely.     There  are  many  examples  of  these  rounded  cones. 

Upon  the  terrace,  down  about  midway  on  the  side  of 
the  mountain  covered  with  this  deposit,  the  principal  por- 
tion of  the  active  springs  are  now  located  ;  and  here  is 
S resented  another  picture  to  the  eye  which  transcends  any 
escription  in  words.  It  is  only  tnrough  the  eye  that  the 
mind  can  form  any  adequate  conception  of  it  Here  the  won- 
derful transparency  of  the  water  first  attracts  attention  and 
excites  wonder;  we  looked  down  into  the  clear  depths  and 
saw  with  perfect  distinctness  the  minutest  ornament  upon  the 
inner  sides  of  the  basin,  and  the  exquisite  beauty  of  the  colo^ 
ing  and  the  variety  of  forms  baffles  any  attempt  to  portray 
them,  either  with  pen  or  pencil  And  then,  too,  around  the 
borders  of  these  springs,  especially  those  of  rather  low  tempera- 
ture, and  on  the  sides  and  bottoms  of  the  numerous  little  chan- 
nels of  the  streams  that  flow  from  these  springs,  there  is  a  strik- 
ing variety  of  the  most  vivid  colors.  I  can  only  compare  them 
to  our  most  brilliant  aniline  dyea  Various  shades  of  red,  from 
the  mo8t  brilliant  scarlet  to  light  purple;  also  yellow,  from  deep 
bright  sulphur  through  all  the  shades  to  light  cream  color; 
then  also  various  shades  of  green.  All  these  colors  are 
rendered  very  vivid  by  the  water.  These  springs  also  are 
full  of  a  kind  of  vegetation,  which  under  the  microscope  prove 
to  be  composed  of  Diatoms,  among  which  Dr.  Billings  discov- 
ers Palmella  and  Oscillaria.  There  are  also  in  the  quiet  springs, 
and  in  the  little  streams  that  flow  from  the  boiling  springs, 
great  quantities  of  a  fibrous  silky  substance,  apparently  vegeta- 
ble, which  vibrates  at  the  slightest  movement  of  the  water,  and 
has  the  appearance  of  the  finest  quality  of  cashmere  wool. 

I  have  mentioned  only  a  few  of  the  attractive  features  about 
these  springs,  which  so  charm  the  visitor.  There  is  neither 
time  nor  space  in  an  article  of  this  kind  to  describe  alL 

Above  tnis  middle  terrace  are  one  or  two  other  localities  about 
three  hundred  feet  farther  up  on  the  sides  of  the  mountain. 
Here  most  of  the  springs  have  become  extinct,  a  few  occurring 
here  and  there  on  a  small  scale,  where  they  formerly  existed  of 
the  largest  size.  Now  the  surface  is  covered  with  the  remains 
of  an  exhibition  of  natural  architecture  that  must  have  been 
on  even  a  more  beautiful  and  grander  scale  than  any  of  the 
others.  Here  we  find  a  splendid  series  of  those  semi-circular 
basins,  rising  in  steps  to  tne  very  summit ;  but  the  rich  scol- 
loped borders,  resting  upon  rows  of  stalactites,  are  now  ftst 
going  to  decay  under  atmospheric  influences.  A  few  small 
springs  send  up  streams  of  water  in  jets  two  to  four  feet  high- 
The  orifices  are  lined  with  a  light  cream-yellow  substance,  evi- 
dently a  mixture  of  lime  and  sulphur,  covering  the  sides  of  the 
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declivity,  over  which  the  water  flows  with  this  brilliant  coat- 
ing. There  are  also  a  number  of  chimneys,  with  walls  from 
four  to  ten  feet  in  height  Some  of  them  are  nearly  circular  at 
base,  with  an  aperture  at  top  of  a  foot  or  more,  lined  inside  with 
a  coating  of  carbonate  of  lime,  which  is  hard,  smooth  and  like 
porcelain  in  luster.  The  oblong  mounds  vary  from  a  few  feet 
to  one  hundred  yards  in  length,  ten  to  twenty  feet  in  height,  and 
fifteen  to  twenty  feet  around  the  base/  These  generally  have  a 
fissure  along  the  summit,  in  some  of  which  the  waters  can  be 
heard  seething  and  boiling  like  a  cauldron.  These  fissures  all 
have  the  same  beautiful  white  porcielain  lining,  and  in  some  of 
them  the  brilliancy  is  greatly  intensified  by  the  precipitation  of 
vivid  yellow  sulphur  in  acicular  crystals,  but  so  delicate  that 
they  disappear  at  the  toucL  On  the  east  side  much  of  this 
deposit  has  been  reduced  to  a  fine  powder,  so  that  the  surface 
is  as  white  as  snow.  A  qualitative  analysis  made  at  the  springs, 
shows  that  the  water  contains  sulphuretted  hydrogen,  lime,  sooa, 
alumina,  and  a  slight  amount  oi  magnesia.  Carbonate  of  lime 
predominates  over  all  other  elements  in  the  deposits,  and  they 
mav  therefore  be  called  calcareous  springa 

'there  are  two  classes  of  springs  in  the  Yellowstone  valley, 
one  in  which  lime  predominates,  the  other,  silica.  With  the 
exception  of  the  White  Mountain  Springs,  on  Gardiner's  river, 
and  one  or  two  of  not  much  importance,  the  other  springs  of 
the  Yellowstone  and  Firehole  Basins  are  siliceous.  They 
mav  be  divided  again  into  intermittent,  boiling  and  spouting, 
and  quiet  springs.  Those  of  the  first  class  are  always  above 
boiling  point  during  the  period  of  action,  but  during  the  inter- 
val the  temperature  lowers  to  150®.  Those  of  the  second  are 
always  at  the  boiling  point,  and  some  of  them  throw  the  water 
up  two  to  six  feet,  by  regular  pulsationa  The  springs  of  the 
tnird  class  may  have  once  been  geysers,  but  are  now  quiet,  and 
have  a  wide  range  of  temperature,  from  188°  to  80°.  Where 
the  temperature  is  reduced  below  160°,  great  quantities  of  the 
sesQuioxide  of  iron  are  deposited  by  the  water,  lining  the  inside 
of  the  funnel  and  covering  the  surface  wherever  the  water  flows. 
These  are  designated  as  iron  springs  on  the  chart 

An  interesting  question  now  arises  in  regard  to  the  probable 
time  required  for  the  deposition  of  this  material  The  position 
of  the  active  springs  is  continually  changing.  Taken  in  the 
aggregate,  these  springs  have  been  in  constant  operation  durine 
our  present  period.  The  center  of  activity  may  have  removed 
and  retumea  to  its  present  position  several  timea  I  have  not 
the  data  to  estimate  with  any  degree  of  accuracy  the  period  of 
any  one  era  of  deposition.  Around  the  springs  which  are  now 
active  are  dead  pines  standing  from  six  to  eighteen  inches  in 
diameter,  buried  in  the  calcareous  deposit  four  to  six  feet 
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From  such  evidence  as  I  could  gather,  I  should  estimate  that 
under  favorable  circumstances,  at  least  six  feet  of  the  deposit 
have  been  precipitated  within  the  space  of  one  century. 

There  is  another  interesting  feature  connected   with  these 
hot  spring  deposits,  and  that  is  the  great  antiquity  as  well  as 
compactness  of  some  of  them.    Upon  the  summits  of  mountains 
1500  to  2000  feet  above  the  river,  and  having  evidently  been 
lifted  up  by  the  forces  thkt  elevated  the  whole  range,  is  a  bed 
of  regularly  stratified  limestone,  varying  in  thickness  from  60 
to  160  feet,  verj  hard,  white  and  yellowish-white,  and  appear- 
ing in  the  distance  like  verv  pure  Carboniferous   limestona 
It  is  evident  that  this  bed  of  limestone  extended  over  a  large 
portion  of  the  valley  at  one  time,  for  immense  masses  have  broken 
off  and  are  scattered  all  over  the  sides  of  the  mountain,  even  down 
to  the  river.     Near  the  margin  of  the  mountain  there  is  a  belt 
a  mile  long  and  a  fourth  of  a  mile  wide,  covered  with  the 
masses  of  limestone  broken  from  the  main  bed.     This  rock  is 
so  hard  that  it  would  make  excellent  as  well  as  remarkably  beau- 
tiful building  material,  and  could  be  converted  into  the  whitest  of 
lime.     We  may  ask  the  question  whether  the  geological  struc- 
ture of  this  region  has  anything  to  do  with  the  calcareous  char- 
acter of  this  deposit     On  the  side  of  Gardiner's  river  opposite 
the  hot  springs,  there  is  a  bluff  extending  about  six  miles  com- 
posed of  1500  feet  in  the  aggregate,  of  Upper  Cretaceous  and 
Eocene  Tertiary  strata,  with  some  irregular  intercalated  beds  of 
basalt     A  thick  bed  of  basalt  upon  the  summit  rests  unconfor- 
mably  on  the   Tertiary  beds.     This   group  of  strata   inclina 
northeast  at  a  moderate  angle.     This  group  undoubtedly  ex- 
tended across  the  river,  southwestward  over  the  area  now  occu- 
pied by  the  hot  springs.     Underneath  the  hot  spring  deposit 
beds  of  older  date  incline  in  the  same  direction,  the  angle  of 
dip  increasing  as  we  ascend  the  mountains.     The  entire  side  of 
the  mountain  is  covered  either  with  basalt  or  a  thick  deposit  of 
local  detritus,  but  here  and  there  we  find  an  outcrop  of  arena- 
ceous limestones  full  of  Jurassic  fossils.     We  therefore  know 
that  beneath  this  calcareous  deposit  there  are  at  least  1500  feet 
of  Carboniferous  limestones.     If  the  origin  of  the  heat  that  80 
elevates  the  temperature  of  the  waters  of  these  springs  is  as  deep 
seated  as  is  generally  supposed,  then  the  heated  waters  have 
ample  play  for  their  powers  in  dissolving  the  calcareous  rocks 
beneath. 

As  a  general  rule,  the  groups  of  hot  springs  are  in  the  lower 
valleys,  either  along  the  margins  of  streams  or  nearly  on  a  level 
with  them.  In  the  case  of  those  just  described,  Gardiner's 
river  is  5,545  feet  elevation,  while  the  summit  of  the  upper  ter- 
race, as  shown  on  the  chart,  is  6,522  feet,  so  that  the  upper 
springs  are  nearly  a  thousand  feet  higher  upon  the  sides  of  the 


of  the  Yellowstone  and  FirehoU  Rivers.  Ill 

mountain  than  those  along  the  immediate  margin  of  the  river. 
Near  the  head  of  the  East  Fork  of  the  Yellowstone  there  are 
two  or  three  localities  where  these  calcareous  deposits  cover 
limited  areas.  At  one  locality  near  the  margin  of  the  stream, 
there  is  a  venr  instructive  mound,  about  fifty  feet  high,  with  a 
broad  base  ot  150  feet,  rising  more  gradually  to  the  summit, 
which  is  broad,  mammiform.  The  deposit  was  originally  made 
in  thin  layers  overlapping  each  other  like  a  thatched  roof. 
This  was  undoubtedly  at  one  time  a  spouting  spring.  It  com- 
menced with  a  verv  moderate  force,  nearly  overflowing  its  basin, 
and  building  up  aoout  10  feet  in  thickness  of  thin,  nearly  hori- 
zontal layers;  then  it  commenced  gradually  rising  until  it 
reached  a  height  of  about  60  feet,  when  it  closed  itself  up  at 
the  summit  and  died  out  There  is  not  a  sign  of  water  in  it  at 
the  present  time,  and  none  of  the  springs  in  the  vicinity  are 
above  the  temperature  of  ordinary  spring  water. 

We  must  omit  an  account  of  the  basaltic  columns  ex- 
posed in  the  caSons  of  the  Yellowstone  and  Gardiner's  river, 
and  of  the  great  cafLons,  fidls,  cascades,  and  other  wonders 
of  this  uniaue  region,  and  pass  to  the  hot  springs  of  the  upper 
basin.  A  lew  springs  are  seen  at  the  mouth  of  Tower  Creek, 
at  the  lower  end  of  the  Grand  Caflon,  but  it  is  not  until  we 
pass  the  range  of  mountains  which  forms  the  north  wall  of  the 
upper  basin,  about  20  miles  above  the  Lake,  that  the  great  hot 
spring  district  of  the  Yellowstone  commences.  There  is  here 
an  area,  within  the  drainage  of  the  Yellowstone,  40  miles  in 
length,  and  on  an  average  16  miles  in  width,  that  either  is  at 
the  present  time,  or  has  been  in  the  past,  occupied  by  hot 
springs.  The  old  deposits  cover  the  region,  and  here  and  there 
are  groups  of  active  springs,  mere  remnants  of  what  formerly 
existed.  The  Grand  Cafion  is  a  deep  channel  1,000  to  1,600 
feet  in  depth,  carved  out  of  the  basaltic  rocks  and  hot  spring 
deposits,  and  on  the  sides  of  the  walls  may  be  seen  the  irregu- 
lar fissures  which  communicate  from  the  surface  with  the  heated 
interior.  Besting  upon  an  irregular  surface  of  basalt  are 
immense  deposits  of  silica  of  all  colors,  every  shade  of  red, 
yellow  and  white ;  much  of  the  deposit  is  as  white  as  snow. 
The  remarkable  beauty  as  well  as  grandeur  of  the  great  cafion 
is  largely  due  to  the  exquisite  delicacy  and  variety  of  colors 
arising  from  the  former  action  of  hot  springs. 

On  the  west  flank  of  Mount  Washburn  there  is  a  remarkable 
group  of  springs  in  a  constant  state  of  action  at  the  present  time. 
Alum,  sulphur,  soda  and  common  salt  are  found  upon  the  sur- 
face in  considerable  quantitiea  Sulphuretted  hydrogen  is  emit- 
ted from  the  springs  in  such  quantities  as  to  fill  the  air, 
rendering  it  oppressive  with  sulphurous  odor.  This  group  ex- 
tends across  the  Yellowstone  to  the  eastward  for  several  miles. 
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The  springs,  which  are  now  in  active  operation,  are  only  a  few 
out  of  hundreds  which  once  covered  the  entire  area,  but  which 
are  now  dead  or  dying  out 

The  two  groups,  which  I  will  notice  next,  are  called  the  Sul- 

1)hur  and  Mud  Springs  (see  the  accompanying  charts).  The 
argest  group  is  found  on  the  east  side  of  the  Yellowstone,  at 
Crater  Hills,  eight  miles  below  the  Lake.  This  district  covers 
an  area  of  about  half  a  mile  square,  and  is  sometimes  called  the 
**  Seven  Hills,"  from  the  fact  tnat  there  are  here  several  mounds 
of  siliceous  deposits  from  extinct  springs,  varying  in  height  from 
50  to  150  feet  The  old  craters  of  de^  and  dying  springs,  and 
the  immense  quantity  of  the  siliceous  deposits,  show  that  the  pre- 
sent active  springs  represent  only  the  last  stages  of  what  must 
have  been  at  some  period  in  the  past  a  magnificent  group.  Even 
those  which  now  remain  excite  intense  astonishment  All  around 
the  base  and  high  up  on  the  sides  of  the  hill  are  numbers  of 
vents  from  which  steam  is  constantly  issuing,  and  around  the 
edges  and  inside  the  orifices  a  layer  of  sulphur  of  the  most 
bmliant  yellow  color  has  been  precipitated.  On  the  west  side, 
one  of  these  jets  produces  a  sound  like  that  of  a  locomotive,  which 
can  be  heard  for  a  long  distance.  The  surface  is  fairly  riddled 
with  little  steam  vents,  and  the  crust  sends  forth  a  hollow  sound 
beneath  the  tread ;  and  on  removing  this  shelly  covering  at  any 
point,  hot  vapors  come  forth,  while  its  under  sur&ce  is  encrusted 
with  the  most  beautifril  crystals  of  sulphur. 

The  springs  at  this  point  are  either  boiling,  mud,  or  quiet 
springs.  The  principal  boiling  spring  is  near  the  base  of  the  hills, 
and  is  in  a  constant  state  of  violent  ebullition,  sending  up  a  col- 
umn of  water  two  to  four  feet  It  has  a  basin  about  15  feet  in  dia- 
meter, and  gives  forth  such  a  column  of  steam  that  I  could  not 
approach  it  except  upon  the  windward  side.  The  rim  of  this 
spring  is  a  marvel  of  beauty.  It  is  composed  of  silica,  but 
scolloped  and  covered  over  with  the  most  delicate  bead-work, 
and  upon  the  pure  white  silica  is  deposited  a  thin  layer  of  sul- 
phur of  the  most  delicate  cream  color.  One  large  quiet  turbid 
spring  had  a  basin  of  80  by  50  feet,  and  a  temperature  of  168^ 

But  perhaps  the  most  interesting  objects  here  are  the  mud 
springs,  which  are  of  eveiy  size,  from  an  inch  in  diameter  to 
twenty  feet  One  of  the  largest  has  a  basin  about  20  feet  in 
diameter,  and  is  filled  with  fine  light-brown  mud,  which  is  in  a 
constant  state  of  agitation,  the  surface  covered  all  over  with  pufls 
like  hasty  pudding.  Others  send  forth  a  thud-like  noise  every 
second,  with  an  impulse  at  longer  intervals  that  throws  the 
mud  up  several  feet  The  water  in  the  vicinity,  as  well  as  the 
mud,  seems  to  be  thoroughly  impregnated  with  alum ;  a  small 
stream  that  flows  from  this  group  of  springs  is  called  Alum 

Am.  Jour.  Soi.—Tbibd  Sbribs,  Vol.  Ill,  No.  14.— Fbb.,  1S7I9. 
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creek.  In  the  valley  of  this  stream  are  hundreds  of  little  mud 
or  turbid  water  vents,  which  keep  up  a  simmering  noise,  show- 
ing the  nature  of  the  earth  beneath  the  crust  Several  of  our 
party  broke  through  the  thin  covering,  and  were  severely  scalded 
by  the  hot  mud. 

Two  miles  above,  on  the  same  side  of  the  Yellowstone,  is 
another  ^roup  of  springs,  which,  like  those  just  noticed,  are  boil- 
ing, turbid,  placid  or  mud  springs.  Besides,  there  are  the  geysers, 
to  which  I  will  just  allude.  One  of  these  is  a  true  intermittent 
spring,  and  throws  up  a  column  of  water  ten  feet  in  diameter, 
for  fifteen  to  thirty  feet  The  crater  becomes  filled  with  boiling 
water ;  suddenly  immense  columns  of  steam  shoot  up  with  a 
rumbling  noise,  the  water  overflows  the  basin,  and  then  a 
column  of  water  is  thrown  up  for  the  space  of  ten  or  fifteen 
minutes,  when  it  quiets  down  and  the  basin  is  nearly  empty.  This 
operation  was  performed  eight  times  in  twenty-six  houra  Upon 
the  side  of  the  hill  bordering  the  river  is  one  of  the  most  terrific 
mud  cauldrons  we  saw  during  the  trip,  A  large  column  of 
steam  is  constantly  ascending,  500  feet  or  more,  from  a  deep 
funnel-shaped  basin,  25  feet  in  diameter;  when  the  wind  carries 
away  the  steam  for  a  moment,  the  thin  black  mud  may  be  seen 
about  20  feet  below  the  rim  in  the  most  violent  state  of  agita- 
tion, with  a  noise  like  distant  thunder.  The  ground  as  well  as 
the  trees  for  a  horizontal  distance  of  200  feet  aroiyid  were 
covered  with  the  mud  which  had  been  ejected  at  some  of  its 
periodical  outbursts.  It  would  require  a  volume  to  describe 
these  springs  in  detail 

[To  be  oontinued] 
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^ JoKTKKTS  of  Sbgtions. — §  32,  Laurentian  gneiiwes ;  §  33,  Pvroxenites  and  limestonea ; 
S  34f  Absence  of  mica-schists ;  §36,  Classes  of  veins;  §36)  Granitic  veinstones; 
^  37,  Similar  veins  in  Norway;  ^  38,  Minerals  of  granitic  veins ;  §  39,  Evidences 
of  concretionary  origin;  bauded  structure ;  §  40.  Incrustations  of  crystals :  §  41, 
Skeleton-crystals;  §  42,  Rounded  crystals;  §43,  Quartz  crystals  in  metalliferous 
veins;  §44,  Tjrpes  of  veinstones;  feld^thic;  §45,  Calcareous  veinstones; 
§46,  Order  of  succession  of  minerals;  §47,  Attitude  of  the  veins;  §48,  Calcare- 
ous veinstones  in  higher  rocks ;  §  49,  Supposed  eruptive  limestones. 

§  32.  It  was  mentioned  at  the  close  of  the  second  part  of  this 
paper  that  the  third  part  would  be  devoted  to  the  consideration 
of  the  graoitic  veinstones  found  in  Laurentian  rocks.  The  stra- 
tified rocks  of  this  ancient  gneissic  series,  as  I  have  ebewhere 
pointed  out,  diflFer  considerably  from  those  of  the  White  Moun- 


116  T.  Sterry  Hunt  an  Qranitic  Boch. 

tain  series,  which,  with  their  veinstones,  have  been  treated  of 
in  the  second  part  of  this  paper,  §  16 — §  28.* 

The  Laurentian  series,  tne  Lower  Laurentian  of  Sir  William 
Logan,  as  studied  bj  him  in  a  r^on  to  the  north  of  the  Ottawa, 
the  only  area  in  which  it  has  jet  been  examined  in  detail, 
appears  to  consist  of  an  alternation  of  conformable  gneissic  and 
calcareous  formations.  The  latter  are  three  in  number,  each 
from  1000  to  2000  feet  or  more  in  thickness,  and  separated  by 
still  more  considerable  formations  of  gneiss  and  ^uartzite ;  a 
mass  of  gneiss  of  great  but  unknown  thickness  forming  the  base 
(Geology  of  Canada,  page  45).  The  gneissic  rocks  of  the 
series  are  very  firm  and  coherent,  reddish  or  grayish  in  color, 
often  very  coarse-grained  and  granitoid,  sometimes  with  but 
obscure  marks  of  stratification  ;  and  frequently  porphyritic  from 
the  presence  of  large  cleavable  masses  of  reddish  orthodaae, 
occasionally  with  a  white  triclinic  feldspar.  They  are  often 
homblendic,  and  sometimes  contain  small  quantities  of  dark- 
colored  mica.  A  white  granitoid  gneiss,  composed  chiefly  of 
orthoclase  and  quartz,  sometimes  contains  an  abundance  of  red 
iron-garnet  The  latter  mineral  is  often  disseminated,  or  forms 
subordinate  beds  in  the  quartzites  of  the  series. 

§  88.  With  the  crystalline  limestones  of  the  calcareous  parts 
of  the  series  are  often  found  strata  made  up  of  other  minerals 
to  the  entire  exclusion  of  carbonate  of  lime,  oy  an  admixture  of 
which,  however,  they  graduate  into  the  adjacent  limestonea 
These  beds  generally  consist  of  pyroxene,  sometimes  nearly 
pure,  and  at  other  times  minglea  with  a  magnesian  mica,  or 
with  quartz  and  orthoclase,  often  associated  with  hornblende, 
serpentine,  magnetite,  sphene  and  graphite.  These  pyroxenite 
rocKs  are  generally  gneissoid  or  granitoid  in  structure,  and 
sometimes  very  coarse-grained.  They  occasionally  assume  a 
great  thickness,  and  are  then  often  interstratified  with  beds  of 
granitoid  orthoclase  gneiss,  into  which  the  quartzo-feldspathic 
pyroxenites  pass  by  a  gradual  disappearance  of  the  pyroxene 
The  limestones  often  include  serpentine,  pyroxene,  hornblende, 
phlogopite,  (juartz,  orthoclase,  magnetite  and  graphite ;  so  that 
the  same  mmerals  are  common  to  them  and  to  the  pyroxenic 
strata,  which  may  be  looked  upon  as  marking  the  transition 
between  the  gneissic   and  the  calcareous  parts  of  the  series 

*  A  good  example  of  a  large  vein  of  this  kind  of  intereecting  rookSi  app«reoUj 
of  the  White  Mountain  seriei,  may  be  seen  in  the  Bamble  in  &e  Central  Park  in 
the  city  of  New  York.  Its  place  is  marked  by  a  great  erratic  block  perched 
directiy  over  the  vein. 

The  banded  structure  described  in  §  21  is  well  shown  in  a  narrow  granitic  too 
which  I  owe  to  Prof.  Haughton  of  Trinity  Ck>llege,  Dublin,  got  fh>m  Thrae  Book 
Mountain  near  that  city.  It  consists  of  white  orthodasef  with  quarts  and  0OOM 
mica  and  garnet,  and  exhibits  near  the  middle  two  bands  of  prisms  of  black  tcHl^ 
maline  pointing  towards  the  centre,  which  is  filled  with  a  ooanely  crystalline 
orthoclase. 
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These  strata,  marked  by  the  predominance  of  calcareous  and 
magnesian  silicates,  appear,  so  far  as  known,  to  accompany 
each  of  the  limestone  formations  of  the  Laurentian,  sometimes, 
however,  developed  to  a  greater  and  sometimes  to  a  less  extent 

§  34  I  have  elsewhere  called  attention  to  the  fact  that  the 
highly  micaceous  schists  and  the  argillites  of  the  Green  Moun- 
tain and  White  Mountain  series  of  rocks,  are,  so  fer  as  known, 
wanting  in  the  Laurentian,  and  with  them  the  characteristic 
minerals  of  the  latter  series,  staurolite,  andalusite  and  cyanite. 
There  are,  however,  beds  of  a  highly,  micaceous  rock  in  the 
Laurentian,  which  contain  an  unctuous  magnesian  mica  with  a 
pyroxenic  admixture ;  these  are  very  unlike  the  mica-schists 
composed  of  a  non-magnesian  mica  and  quartz,  with  orthoclase, 
which  abound  in  the  White  Mountain  rocks.  These  magnesian 
beds  belong  to  the  calcareous  horizons  in  the  Laurentian 
series,  at  which  also  occur  the  most  numerous  veins  and  the 
principal  minerals  of  economic  valua  It  is  also  along  these 
norizons,  marked  by  softer  rocks,  that  the  valleys  and  the  arable 
lands  of  the  Laurentian  areas  are  chiefly  found,  and  for  this 
reason,  also,  the  mineralo^  of  these  parts  is  better  known  than 
that  of  the  harder  gneissic  portions.  The  above  observations 
on  the  lithological  character  of  the  stratified  rocks  are  impor- 
tant on  account  of  the  relations  between  these  and  the  included 
veins,  in  which  the  characteristic  minerals  of  the  gneissic  and 
calcareous  rocks  are  often  found  associated, 

§  85.  The  history  of  these  veins,  as  seen  in  the  Laurentian 
rocks  of  the  Laurentides  in  Canada,  the  Adirondacks  of  northern 
New  York,  and  the  Highlands  of  southern  New  York  and  New 
Jersey,  has  been  discussed  at  len^h  by  the  author  in  an  essay 
on  The  Mineralogy  of  the  Laurentian  Limestones,  in  the  Eeport 
of  the  Geological  Survey  of  Canada  for  1863-69,  pages  181- 
228.*    In  this  essay,  which  will  be  frequently  referred  to  in  the 

E resent  paper,  the  veinstones  found  in  the  Laurentian  rocks 
ave  been  noticed  under  three  heads :  1st,  Metalliferous  veins 
carrying  galenite,  blende,  pyrite  and  chalcopyrite  in  a  gangue  of 
calcite,  sometimes  with  barytine  and  fluorite :  these,  which  are 
of  Paleozoic  age  or  still  younger,  cut  the  Potsdam  sandstone, 
the  Calciferous  sandrock,  and  probably  also  the  overlying  Tren- 
ton limestones.  2d,  Quartzo-feldspathic  veins  with  muscovite, 
tourmaline,  zircon,  etc.  These  veins  I  have  described  as  pass- 
ing by  insensible  gradations  into  the  third  class,  in  which  calcite 
and  apatite,  with  pyroxene,  phlogopite  and  other  calcareous  and 
magnesian  silicates  predominate,  though  frequently  accompanied 
by  quartz  and  orthoclase.     These  veins  are  older  than  the 

*  This  essay  is  reprinted,  with  some  additions,  in  the  Report  of  the  Regents  of 
the  Uuiversity  of  New  York  for  1867,  Appendix  £.  The  reader's  attention  la 
called  to  the  note  on  the  Hastings  rocks  at  tiie  close  of  this  reprint 
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Potsdam  sandstone,  which  rests  upon  their  eroded  outcrops, 
and  sometimes  includes  worn  fragments  of  apatite  derived  from 
them. 

§  86.  It  is  these  last  two  classes  which  it  is  proposed  to  consider 
in  the  present  paper  under  the  name  of  granitic  yeinstonea 
In  justification  of  the  extension  of  the  term  granitic  to  the 
whole  of  this  series  of  veins,  it  must  be  repeated  that  it  is  not 
possible  to  draw  a  line  of  distinction  between  those  in  which 
quartz  and  orthoclase  are  the  characteristic  minerals,  and  those 
in  which  calcite,  apatite,  pyroxene  and  phlogopite  prevail, 
sometimes  to  the  entire  exclusion  of  quartz  and  feldspar,  both 
of  which  minerals  are,  however,  frequently  intermixed  with 
the  preceding  species  in  the  same  aggregate.  In  one  example, 
in  Burgess,  Ontario,  the  sides  of  a  large  vein  are  occupied  by 
a  mixture  of  calcite  and  apatite,  while  the  center  is  filled  by  a 
vertical  granite-like  layer  of  reddish  orthoclase,  with  a  little 
quartz  and  green  apatite.  Of  another  vein  in  the  township  of 
Lake  in  Ontario,  one  portion  was  found  to  consist  of  calcite 
with  yellow  phlogopite,  while  an  adjacent  part  consisted  of 
quartz,  with  brown  tourmaline,  bismuthine,  native  bismuth,  and 
graphite. 

§87.  The  resemblance  between  the  minerals  of  these  Lauren- 
tian  veinstones  and  the  same  species  brought  from  Norway,  was 
noticed  so  long  ago  as  1827,  by  Dr.  William  Meade'  (this 
Journal  I,  xii,  303).  Daubrde,  in  his  account  of  the  metallifer- 
ous deposits  of  Scandinavia,  published  in  1843  (Ann.  des  Mines, 
rV,  iv,  199,  282),  has  given  us  a  careful  description  of  the  veins 
from  which  these  minerals  are  derived.  From  tbis,  together  with 
the  observations  of  Scheerer  and  Durocher,  we  are  enabled  to 
compare  these  veinstones  with  those  of  the  Laurentian  rocks  in 
North  America,  and  show,  as  I  have,  in  the  essay  referred  to, 
done  in  detail,  and  for  each  principal  species,  the  great  similarity 
which  exists  between  the  two.  In  the  so-called  Primitive 
Gneiss  formation  of  Scandinavia,  these  veins  occur  either  in 
gneiss  or  in  a  gneissoid  rock  consisting  of  various  admixtures 
of  pyroxene,  hornblende,  garnet,  epidote  and  mica,  the  whole 
associated  with  crystalline  limestones.  The  veins  which  abound 
in  the  gneiss  near  the  iron  mines  of  Arendal  in  Norway,  accord- 
ing to  Daubr^e,  though  occasionally  containing  calcite,  apatite, 
hornblende  and  scapolite,  are  sometimes  destitute  of  all  calcare- 
ous and  magnesian  minerals,  and  become  granite-like  agOTC- 
gates  of  orthoclase  and  quartz.  He  hence  describes  these  veins, 
as  a  whole,  though  frequently  abounding  in  lamellar  calcite,  as 
essentially  granitic  in  character.  As  already  noticed  in  §  8, 
Daubr^e  agrees  with  Scheerer  in  regarding  these  veinstones  as 
produced  by  a  process  of  secretion,  in  opposition  to  Durocher, 
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who  looked  upon  them  as  having  been  formed  by  igneous 
injection. 

§  38.  The  principal  mineral  species  known  in  the  correspond- 
ing veinstones  of  the  Laurentian  rocks  of  North  America  are 
the  following :  cakitCj  dolomite,  fluorite,  apatite,  serpentine,  chry- 
solite, chondrodite,  wollastontte,  hornblende,  pyroxene,  pyrcUlolite, 
gieseckite,  scapoliie,  petalite,  orthoclaae,  oligoclase,  dlinte,  musco- 
vile,  phlogopite,  seybertite,*  tourmaline,  garnet,  idocrase,  eptdote, 
allanite,  zircon,  spinel,  chrysoberyl,  corundum,  quartz,  sphene, 
rutile,  menaccanite,  magnetite,  hematite,  pyrite  and  graphite.  To 
which  may  be  added  some  rarer  species,  such  as  tephroite, 
willemite,  franklinite,  zincite,  warwictite,  found  in  a  few  locali- 
ties only,  and  others  of  less  importanca  Of  the  above  list, 
those  species  whose  names  are  in  italics  have  been  recognized 
as  constituent  minerals  in  the  stratified  rocks  in  which  the  veins 
occur,  as  pointed  out  by  me  in  the  essay  already  noticed. 

The  most  important  species  in  these  veinstones  are  calcite, 
quartz,  orthoclase,  phlogopite,  pyroxene,  apatite  and  graphite, 
of  which  some  one  or  more  will  generally  be  found  to  prevail 
in  the  veins  in  question.  The  greater  part  of  the  species  named 
in  the  first  list  were  observed  by  Daubr6e  in  the  veins  near 
Arendal,  and  to  these  he  adds  axinite,  gadolinite,  and  more 
rarely  beryl  and  leucite  ;f  while  in  the  island  of  Utoe,  associated 
with  iron  ores,  crystalline  limestones,  and  homblendic  rocks 
passing  into  ^eiss,  are  similar  granitic  veinstones  containing 
orthoclase  and  quartz,  with  tourmaline,  cassiterite,  and  in  the 
middle  of  the  veins,  petalite,  spodumene  and  lepidolite.  This 
association  is  the  more  worthy  of  notice,  as  the  only  other 
known  locality  of  petalite  (if  we  except  the  castor  of  Elba)  is 
in  the  crystallme  limestone  of  Bolton,  Massachusetts,  where  it 
occurs,  probably  in  a  veinstone,  with  scapolite,  hornblende, 
pyroxene,  chrysolite,  spinel,  apatite  and  sphene. 

§  39.  Evidences  of  tne  concretionary  ongin  of  these  granitic 
veinstones  of  the  Laurentian  rocks  appear  in  their  oanded 
structure,  their  drusy  cavities,  the  peculiar  incrustations  and 
modes  of  enclosure  often  observed  m  the  crystals,  and  finally 

*  The  species  sejbertite  (dintonlte  or  xanthophyllite)  has  acquired  a  new 
interest  from  the  recent  announcement  by  Jeremejew  (ante  page  67),  that 
the  variety  found  in  the  Schisohimskian  Mountains  in  the  Urals  is  the  gangue 
of  diamonds,  which  are  found  abundantly  in  microscopic  crystals  imbedded  in  its 
lamins.  The  seybertite  of  this  region  (the  xanthophyllite  of  G.  Rose)  is  described 
as  occurring  in  talcose  slate  with  serpentine  (which  also  indude  diamondsX 
while  in  the  Laurentian  roclcs  it  is  only  known  in  calcareous  veinstones  with  spinel 
pyroxene,  graphite,  etc. 

f  For  a  notice  of  the  occurrence  of  leucite  in  these  veins ,  and  also  in  veins  in 
ICexioo,  see  the  author's  Contributions  to  Lithology  (^is  Journal,  II,  xxxvii,  264). 
According  to  Oarrigou,  this  rare  species  occurs  both  well  crystallized  and  in  com- 
pact porphyroid  masses,  in  dioritic  rocks  (ophites)  at  Lusb^  in  the  valley  of  Atpd, 
in  the  Pyrennees  (Bull.  Soc  GtooL  de  Fr.,  II,  xxv,  727). 
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in  the  rounded  forms  of  certain  crystals,  which  show  a  pitxxsB 
of  partial  solution  succeeding  that  of  deposition.  A  banded 
arrangement  of  the  materials  parallel  to  the  sides  of  the  vein  is 
often  well  marked.  Thus,  while  the  walls  may  be  coated  with 
cr^talline  hornblende,  or  with  phlo^pite,  the  Dodj  of  the  vein 
will  be  filled  with  apatite,  in  the  midst  of  which  may  be  found 
a  mass  of  loganite,  or  of  crystalline  orthoclase  mixed  with  quartz, 
filling  the  center  of  the  vein,  as  already  noticed  in  §  8a  In 
other  instances  portions  of  the  vein  will  be  occupied  by  crystals 
of  apatite,  pyroxene  or  phlogopite  imbedded  in  calcareous  spar, 
which  in  some  other  part  of  the  breadth  of  the  vein,  or  in  its 
prolongation,  will  so  lar  predominate  as  to  give  to  the  mass  the 
aspect  of  a  coarsely  crystalline  lamellar  limestona  Prisms  of 
apatite  are  often  observed  extending  &om  either  side  toward 
tne  center  of  the  vein,  which  in  some  cases  may  be  filled  with 
calcite  or  another  mineral,  and  in  others  is  a  vacant  space  lined 
with  crystals.  Drusy  cavities  of  this  kind  a  foot  m  breadth 
and  several  feet  in  len^h  and  depth,  are  sometimes  met  with 
in  these  veins  in  Ontano. 

§  40.  Further  evidence  of  concretionary  origin  is  seen  in  the 
manner  in  which  the  various  minerals  incrust  each  other.  Thus 
small  prisms  of  apatite  are  enclosed  in  lai^  crystals  of  phlc^ 
pite,  m  pyroxene,  in  quartz,  and  even  in  massive  apatite; 
crystals  or  rounded  crystalline  masses  of  calcite  are  imbedded 
in  apatite  and  in  quartz,  and  well-defined  crystals  of  hornblende 
(pargasite)  in  pyroxena  In  another  example  before  me,  small 
crystals  of  hornblende  are  implanted  on  a  large  crystal  of 
pyroxene,  and  both,  in  their  turn,  are  incrusted  by  small  crystals 
of  epidota  Crystalline  graphite  in  like  manner  is  enclosed 
alike  in  orthoclase,  quartz,  calcite,  phlogopite  and  pyroxene. 

§  41.  Another  noticeable  evidence  of  the  concretionary  origin 
of  these  veins  is  the  phenomenon  already  referred  to  in  §  25, 
where  the  external  skeleton  or  frame- work  of  a  crystal  is  com- 
plete, while  the  space  within  either  remains  empty,  or  is  filled 
with  other  minerals,  often  unsymmetrically  arranged.  This 
condition  of  things  is  rendered  intelligible  b^  the  forma- 
tion of  similar  hollow  crystals  during  the  coohng  of  certain 
saline  solutions,  as  for  example  potash-nitrate.  Small  hollow 
prisms  of  red  and  green  tourmaline,  closely  resembling 
the  hollow  niter  crystals,  are  common  in  the  well-known 
granitic  veinstone  oi  Paris,  Maine.  I  have  elsewhere  refer- 
red to  the  formation  of  such  moulds  or  skeleton-crystals  as 
having  taken  place  in  vein-cavities,  and  as  servinfir  to  explain 
many  cases  of  enclosure  of  mineral  species  (Address  to  the  A. 
A.  S.,  Indianapolis,  1871.  Amer.  Naturalist,  vol.  v,  page  491). 
In  addition  to  the  examples  there  cited,  the  Lauren tian  vein- 
stones aflford  some  curious  cases.      Thus  a  prism  of  yellow 
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idocrase  half  an  inch  in  diameter,  from  a  vein  in  Grenville, 
Ontario,  composed  chiefly  of  orthoclase  and  pyroxene,  is  seen 
when  broken  across  to  consist  of  a  thin  shell  of  idocrase  filled 
with  a  confused  crystalline  aggregate  of  orthoclase,  which 
encloses  a  small  crystal  of  zircon.  In  like  manner  lar^e  ciystals 
of  zircon  from  similar  veins  in  St  Lawrence  County,  New  Y  ork, 
are  sometimes  shells  filled  with  calcite. 

§42.  J^he  rounded  forms  of  certain  crystals  in  the  Lauren tian 
veinstones,  was,  I  believe,  first  noticed  by  Emmons,  who  observed 
that  crystals  of  quartz  imbedded  in  carbonate  of  lime  from 
Bossie,  New  York,  have  their  angles  so  much  rounded  that  the 
crystalline  form  is  nearly  or  quite  effaced,  the  surface  being  at 
the  same  time  smooth  and  sninin^.  This  appearance  is  occa- 
sionally observed  in  other  localities,  aud  is  not  confined  to 
quartz  alone,  crystals  of  calcite  and  of  apatite  sometimes  exhibit- 
ing the  same  peculiarity.  At  the  same  time  the  orthoclase, 
scapolite,  pyroxene  and  zircon,  which  are  associated  with  these 
rounded  crystals,  preserve  all  their  sharpness  of  outline,  as  was 
observed  by  Emmons  for  the  orthoclase  in  contact  with  the 
crystals  of  quartz  just  described.  He  suggested  that  the  rounded 
outlines  of  these  crystals  were  due  to  a  partial  fusion,  although 
he  did  not  overlook:  the  fttct  which  renders  this  explanation 
untenable,  that  the  species  presenting  rounded  angles  are 
much  less  fusible  than  those  which,  iu  contact  with  them,  pre- 
serve their  crystalline  forms  intact  {Geology  of  the  First  JHs" 
irict  of  New  lorky  pages  57-68).  These  facts  are  well  shown 
in  the  apatite-veins  of  Elmsley  and  Burgess,  Ontario,  where  the 
crystals  of  apatite  rarely  present  sharp  or  well  defined  forms ; 
but,  whether  lining  drusy  cavities  or  imbedded  in  the  calcite  or 
other  minerals  of  the  veinstone,  are  most  frequently  rounded  or 
sub-cylindrical  masses,  while  the  pyroxene  and  sphene,  which 
often  accompany  them,  preserve  their  distinctness  of  form.  This 
rounding  of^the  angles  of  certain  crystals  appears  to  me  nothing 
more  than  a  result  of  the  solvent  action  of  the  heated  watery 
solutions  from  which  the  minerals  of  these  veins  were  deposited ; 
the  crystals  previously  formed  being  partially  redissolved  by 
some  change  m  the  temperature  or  the  chemical  constitution  of 
the  solution.  Heated  solutions  of  alkaline  silicate,  as  shown 
by  Daubr^e,  are  without  action  on  feldspar,  as  might  be 
expected  from  the  fact  observed  by  him  of  the  production  of 
crystals  of  feldspar,  as  well  as  of  pyroxene,  in  the  midst  of  such 
8olution&»  These  li(juids  would,  however,  doubtless  attack  and 
dissolve  apatite,  which  is  in  like  manner  decomposed  by  solu- 
tions of  alKaline  carbonate,  and  these  latter  at  elevated  tempera- 
tures dissolve  crystallized  quartz.  That  this  solvent  process 
has  been  repeated  during  the  filling  of  the  veins  is  seen  by  a 
specimen  in  my  possession,  which  shows  crystals  of  calcite 
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previously  rounded  and  enclosed  in  a  large  crystal  of  quartz, 
the  angles  of  which  are  also  nearly  obliterated.  From  the 
alternations  in  the  deposited  mineral  matters  in  many  veinstones, 
as  well  as  from  what  we  know  of  the  changing  composition  of 
mineral  springs,  it  is  evident  that  the  waters  circulating  in  the 
fissures  now  occupied  by  veins,  must  have  been  subject  to 
periodical  variations  in  composition. 

§  43.  In  the  Geology  of  Canada  (page  729),  I  have  noticed  an 
example  of  rounded  quartz  crystals  in  the  veins  at  the  Harvey 
Hill  copper-mine  in  Leeds,  Quebec.  Large  terminated  prisms  of 
limpid  colorless  quartz  are  there  found  imbedded  in  compact 
erubescite,  their  angles  being  much  rounded,  while  their  nuses 
are  concave,  and  have  lost  their  polish,  retaining  only  a  some- 
what greasv  lustra  A  thin  shining  green  layer,  apparently  of 
a  silicate  oi  copper,  covers  the  surfaces  of  the  ore  in  contact  with 
the  crystala  From  the  mode  of  their  arrangement  in  certain 
specimens,  it  is  evident  that  these  prisms  of  quartz,  lining  drusy 
cavities,  were  partially  dissolved  previous  to  the  deposition  of 
the  metallic  sulphide. 

§  44.  Some  of  the  more  important  types  of  Laurentian  vein- 
stones may  now  be  noticed.  Those  made  up  of  quartz  with 
orthoclase,  muscovite  and  black  tourmaline,  often  with  zircon, 
are  not  unfrequent  in  the  Laurentian  gneiss,  though  so  far  as 
yet  observed  less  abundant  than  in  the  gneisses  and  mica-schists 
of  the  White  Mountain  series.  It  is  true,  as  already  pointed 
out,  that  from  the  greater  softness  of  the  enclosing  rocks  the 
veins  of  the  latter  series  are  often  weathered  into  relief  (§  20), 
and  are  thus  rendered  more  conspicuous  than  those  in  the 
harder  Laurentian  gneisses.  Among  other  examples  of  this 
first  type  of  granitic  veins  may  be  mentioned  those  in  Yeo's 
Island  among  the  Thousand  Isles  of  the  St  Lawrence,  and  the 
well  known  vein  in  Greenfield  near  Saratoga,  remarkable  for 
affording  crystals  of  chrysoberyl.  A  frequent  type  among  the 
Laurentian  granitic  veins  is  characterized  by  great  cleavable 
masses  of  reddish  or  reddish-brown  orthoclase,  with  quartz  and 
but  little  mica.  With  these  are  sometimes  associated  equally 
large  masses  of  white  or  pale-colored  aJbite ;  these  veins  are 
sometimes  of  great  size,  100  feet  or  more  in  breadth.  The 
perthite  of  Thompson,  well  known  as  a  cleavable  feldspar  made 
up  of  alternate  thin  plates  of  reddish-brown  orthoclase  and 
white  albite,  forms  witn  quartz  a  large  granitic  vein ;  while  the 
peristerite  of  the  same  author  is  an  opalescent  or  chatoyant  al- 
oite  which  occurs  with  quartz  in  another  vein  in  the  same  region. 
Some  of  the  veins  of  red  orthoclase  include  large  cleavable 
masses  of  dark  green  hornblende,  occasionally  with  magnetite. 
A  remarkable  vein  about  eighty  feet  in  width,  in  Buckingham, 
Quebec,  is  composed  entirely  of  reddish-white  orthoclase  and 
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cleavable  magnetite,  the  latter  in  masses  sometimes  two  or  three 
inches  in  diameter,  scattered  through  the  feldspar. 

§  45.  The  veins  hitherto  noticed  occur  in  gneiss,  but  on  the 
river  Rouge  one  consisting  of  large  masses  of  quartz  and  albite 
is  found  in  crystalline  limestone.  A  remarkable  vein  described 
by  Sir  William  Logan  in  Blythefield,  Ontario,  traverses  alter- 
nate strata  of  limestone  and  gneiss,  and  has  a  breadth  of  not  less 
then  150  feet  It  consists  in  great  part  of  a  coarsely  cleavable 
pale  green  pyroxene  (sahlite),  with  a  dark  ^en  hornblende, 
phlogopite  and  calcite.  Portions  of  the  veinstone,  however, 
consist  of  an  admixture  of  orthoclase,  quartz  and  black  tourma- 
line, showing  the  transition  from  the  calcareous  to  the  feld- 
spathic  type  of  veina  In  Ross,  Ontario,  a  vein  holds  large  iso- 
lated crystals  of  white  orthoclase  imbedded  with  black  spinel, 
apatite  and  fluorite  in  a  base  of  lamellar  pink  carbonate  of  lima 
One  of  the  most  remarkable  of  these  composite  veins  is  in  Gren- 
ville,  Quebec,  and  was  formerly  worked  for  graphita  It  cuts  a 
crystalline  limestone,  itself  liolaing  graphite  ana  phlogopite,  and 
ha8  aflforded  not  less  than  fourteen  distinct  mineral  species,  viz  : 
calcite,  apatite,  serpentine,  wollastonite,  pyroxene,  scapolite, 
orthoclase,  oligoclase,  garnet,  idocwise,  zircon,  quartz,  sphene 
and  graphite.  An  adjacent  vein  abounds  in  phlogopite,  with 
pyroxene  and  zircon.  A  not  less  remarkable  vein  is  that  de- 
scribed by  Blake  in  Vernon,  New  Jersey  (this  Journal,  II,  xiii, 
116),  in  which  calcite,  fluorite,  chondroclite,  phlogopite,  marga- 
rite,  spinel,  corundum,  zircon,  sphene,  rutile,  menaccanite,  ^y- 
rite  and  graphite  occur.  Some  of  these  contain  barytine,  and  m 
one  case  I  have  observed  natrolite,  both  seemingly  filling  cavi- 
ties, and  of  later  origin  than  the  other  minerals.  The  remark- 
able zinciferous  minerals,  franklinite,  zincite  and  dysluite, 
found  in  the  Lauren tian  limestones  of  New  Jersey,  appear 
from  the  descriptions  of  H.  D.  Rogers  to  belong  to  calcareous 
veinstones.  Granitic  veins  are  found  traversing  the  magnetic- 
iron  ore  beds  of  the  Laurentian  series.  I  have  described  one 
in  Moriah,  New  York,  which  includes  angular  fragments  of  the 
magnetite  which  forms  its  walls,  and  consists  of  a  cleavable 
greenish  triclinic  feldspar,  with  quartz  crystals  having  rounded 
angles,  octahedrons  of  magnetite,  allanite,  and  a  soft  greenish 
mineral  resembling  loganita 

§46.  As  regards  the  order  of  deposition  of  minerals  in 
these  veins,  we  find  apatite  enclosed  alike  in  calcite,  in  quartz, 
in  phlogopite,  in  spinel,  in  graphite  and  in  pyrita  On  the  other 
hand,  apatite  sometimes  includes  rounded  crystals  of  calcite 
or  of  quartz ;  and  graphite,  which  itself  encloses  apatite,  is 
found  included  alike  in  quartz,  in  orthoclase,  in  pyroxene  and 
in  calcite,  in  such  a  manner  <as  to  lead  us  to  conclude  that  its 
crystallization  was  contemporaneous  ¥rith  that  of  all  these 
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minerals ;  while  from  the  other  facts  mentioned  it  woald  appear 
that  the  order  of  deposition  was  subject  to  variation  and  to 
alternations.  In  a  vein  in  Grenville,  large  prisms  of  a  white 
aluminous  pyroxene  (leucaugite)  penetrate  great  crystals  of 
phlogopite,  while  at  the  same  time  small  crystals  of  a  similar 
mica  are  completely  imbedded  in  the  crvstallized  pyroxena 
Many  facts  relating  to  the  association  of  various  species  in 
these  veinstones  will  be  found  in  my  essay,  but  the  subject  is 
one  which  still  demands  careful  study.  Tne  banded  structure 
of  these  veins  is  well  shown  in  some  of  those  which  oontam 
graphita  This  mineral,  though  sometimes  irregukrly  dissemi- 
nated  through  the  veinstone,  frequently  occurs  in  sheets  or 
layers  alternating  with  orthoclase,  quartz  or  pyroxene,  parallel 
to  the  walls  of  the  vein  and  exhibiting  a  peculiar  structure 
due  to  the  formation  of  successive  layers  of  crystalline 
lamellae  more  or  less  nearly  perpendicular  to  the  plane  of 
deposition. 

§  47.  The  veins  hitherto  noticed,  whether  feldspathic  or  cal- 
careous, are  generally  vertical,  or  nearly  so,  and  in  most  cases 
traverse  the  stratification.  Of  many  of  them  which  have  been 
explored  to  some  extent  for  apatite,  mica  and  graphite,  it  is  not- 
ic€Ki  that  they  are  subject  to  great  changes  in  dimension  as  well 
as  in  mineral  contents.  They  often  appear  to  occupy  short  irreg- 
ular  fissures,  and  in  some  cases  are  to  be  described  as  more  or 
less  completely  filled  geode-like  cavities  rather  than  veins. 

§  48.  In  the  reprint  of  my  essay,  already  mentioned,  several 
veins  are  noticed  in  the  county  of  Hastings,  Ontario,  in  rocks 
which  were  at  that  time  referred  by  the  Geological  Survey  of 
Canada  to  the  Lauren tian,  but  have  since  been  found  to  belong 
to  a  younger  series.  Such  are  the  veins  containing  argentifer- 
ous fahlerz  with  mispickel,  and  that  holding  native  gold  with  a 
quasi-anthracitic  form  of  carbon,  both  from  Madoc,  and  also 
the  vein  already  noticed  as  occurring  in  the  township  of  Lake 
(§  36),  which  contains  in  one  part  bismuthine  with  tourmaline, 
quartz  and  graphite,  and  in  another  part  calcite  with  phlogopite. 
This  latter  vein  occurs  in  an  impure  limestone,  associated  with 
quartzite  and  micaceous  schists,  and  belonging  to  a  series  un- 
conformably  overlying  the  Laurentian,  and  resembling  the 
rocks  of  the  White  Mountain  series  (this  Journal,  II,  1,  83).  It 
will  be  noticed  that  this  vein  is  lithologically  similar  to  those 
of  the  Laurentian,  which  are  not  improbably  of  the  same  ag& 
Calcareous  veinstones  like  those  already  described,  are  not  un- 
known in  the  White  Mountain  rocks  in  Maine,  where  are  found 
on  a  small  scale  aggregates  of  crystallized  pyroxene,  idocrase 
and  sphene,  and  others  of  calcite  with  hornblende,  apatite  and 
graphite  (§18),  closely  resembling  the  Laurentian  veinstones  of 
New  York  and  Canada. 
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§  49.  The  various  minerals  of  these  calcareous  veinstones  are 
generallj  described  as  occurring  in  crystalline  limestones, 
though  C.  U.  Shepard,  H.  D.  Rogers  and  W.  P.  Blake  have 
each  recognized  the  fact  that  these  mineral  species,  with  their 
calcareous  gangue,  belong  to  true  veins.  Emmons,  however, 
failed  to  distinmidi  between  these  veinstones  and  the  stratified 
limestones  of  the  series,  which,  as  already  stated,  often  contain 
disseminated  many  of  the  same  species,  though  in  a  less  per- 
fectly crystallized  condition  than  in  the  veinstones.  Since  the 
latter  are  clearlv  seen  like  dykes  to  traverse  the  gneiss,  Emmons 
was  led  to  Iook  upon  them  as  eruptive :  and  generalizing  fix>m 
this,  he  declared  that  all  the  crystalline  limestones  of  northern 
New  York  were  non-stratified  rocks  of  eru])tive  origin  {Oeol 
of  Ihe  First  District  of  New  York,  1842,  paces  87-69).  This 
view  of  Emmons  was  to  a  certain  extent  adopted  by  Mather, 
who  while  maintaining  the  stratified  character  of  the  crystalline 
limestones  of  southern  New  York,  admitted  the  existence  of 
eruptive  limestones.  Von  Leonhard  had  already,  in  1888, 
asserted  that  limestones  have  sometimes  come  from  the  interior 
of  the  earth  in  a  liquid  state,  like  other  igneous  rocks,  and  a 
similar  view  was  at  that  time  maintained  by  many  other 
geologists.  Among  others  we  find  fiozet  asserting  the  eruptive 
origin  of  the  crystalline  limestones  which  are  associated  with 
gneiss  in  the  mountains  of  the  Vosges  (Bull  Soa  GeoL  de  Fr., 
lii,  216-286\  In  support  of  this  view  could  be  ui^ed  the  dyke- 
like form  oi  the  calcareous  veinstones,  which  other  observers, 
like  Emmons,  confounded  with  the  bedded  limestonea  The 
nature  and  origin  of  this  misconception,  were,  I  believe,  first 
pointed  out  by  me  in  a  communication  to  the  American  Associa- 
tion for  the  Advancement  of  Science  in  August,  1866  {Can, 
Naturalist^  11,  iii,  128),  and  subsequently  more  at  length  in  the 
essay  so  often  referrea  to  {Report  Oeol  Purvey  of  Canada^  1868- 
69,  p.  182).  It  was  there  shown  that  many  of  these  cal- 
careous veinstones  are  nearly  free  fix)m  foreign  minerals,  and 
so  closelv  resemble  in  lithological  characters  the  stratified  lime- 
stones, tnat  the  different  geognostical  relations  of  the  two  alone 
enable  us,  in  some  examples,  to  distinguish  between  them.  In 
this  connection  I  called  attention  to  the  great  dykes  of  granular 
limestones  found  traversing  gneiss  near  Auerbach  in  the 
Bergstrasse,  which  Bischof  has  described  as  true  veinstone& 
These  endogenous  concretionary  limestones  are  in  fact  to  the 
stratified  limestones,  what  endogenous  granitic  veins  are  to 
gneiss  rocks. 
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Abt.  XIX. — Bri^  Omtributiona  to  Zoology  Jrom  Ae  Miuaim  o^ 
Yale  Collegt.  No.  XVIL — Descriptions  of  North  American 
fresh-water  Leeches;  by  A.  E.  VBaBlLL. 

Cysiobranchus  vividtts,  ap.  nov.     Figure  1. 

Body  elongated,  somewKat  depressed,  tapering  both  ways,  bat 
moet  so  anteriorly.  Surface  smoothisn,  but  with  lainute, 
hemispherical  hyaline  vesicles.  FL'.  1. 

Length  in  extension  about  one  | 
inch ;  breadth  in  middle  '10  to  I 
■12  of  an  inch.  Head  eicen-  I 
trically  pedicellate  upon  a  slen-  [ 
der  neck,  small,  disk-like,  I 
rounded  in  front,  or  somewhat  ' 
heart-shaped  with  the  rounded  point  forward.  Ocelli  fooi; 
small,  brownish,  placed  near  the  attachment  of  the  neck,  od 
each  aide,  those  in  the  anterior  pair  farther  aparL  Acetabnlom 
large,  well-rounded,  as  wide  as  the  body,  disk-shaped,  and 
attached  nearly  centrally.  Male  organ,  when  protruded,  elon- 
gated, conical,  acute,  placed  just  behind  the  fourth  pair  of  large 
lateral  white  Bpot& 

Color  of  back  dusky  brown  or  purplish  brown,  finely  specked 
with  stellate  points  of  darker  brown,  and  with  three  irregular 
rows  of  conspicuous,  small,  round,  opaque  white  spots  wong 
the  upper  surface  of  the  back.  Sides  with  a  row  of  about  1^ 
larger  and  more  conspicuous,  semicircular,  white  spots  along 
the  margin,  each  consisting  of  a  cluster  of  3  to  9  small  rouna 
spots,  enclosing  a  more  transparent  area  in  which  a  diaphanous 
pulsating  vesicle  or  enlarged  vessel  may  be  seen  to  protnide  at 
each  dilation.  Lower  surface  of  body  light  grayish,  specked  with 
darker  and  often  with  obscure  transverse  bands  of  whitish; 
acetabulum  similar  in  color  to  the  body,  with  small  round 
white  spots,  the  margin  more  or  less  radiated  with  lighter  and 
darker.  Upper  surface  of  head  similar  to  the  back,  the  sides 
and  front  hguter. 

West  River,  near  New  Haven,  on  Fttndulus  pisculentiu, 
November  and  December,  1871 ,— F.  S.  Smith  ;  Savin  Rock, 
in  salt  water,  among  eel-grass, — Prof.  J.  E,  ToddL 

This  very  active  species  lives  in  both  fresh  and  salt  water. 

The   transparent   lateral   vesicles   referred   to   are  probably 
organs  of  respiration,  analogous  to  the  much  more  highly  devel- 
oped branchial  appendages  of  Branckiobdella. 
Ichthyobdella  Funduli,  sp.  nov. 

Body  smooth,  distinctly  annulated,  subterete,  thickest  at 
about  the  posterior  third,  tapering  considerably  toward  the 
bead,  and  slightly  posteriorly.     Length  about  To  of  an  inch ; 
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greatest  diameter  about  "08.  Head  small,  rounded  in  front, 
scarcely  explanate,  and  separated  only  by  a  slight  constriction 
fix)m  the  bodjr.  Ocelli  two,  distinct,  well  separated,  placed 
near  the  posterior  part  of  the  head :  two  others,  very  small  and 
scarcely  aistinguisnable  in  my  specimens,  are  placed  in  front  of 
these.  Acetabulum  scarcely  wider  than  the  body,  obliquely 
attached,  sessile,  and  scarcely  separated  by  a  constriction  from 
the  body.  Color  light  green,  finely  speeded  with  dark  green 
and  brown  points. 

West  River,  on  Fundvius  pisculenius^  Nov.  and  Dec,  1871, — 
P.  S.  Smith ;  near  New  Haven,  on  the  same  fish, — Prof.  J.  E. 
Todd. 

This  species  differs  greatly,  in  the  form  and  arrangement  of 
the  acetabulum  and  head,  from  the  typical  species  of  tne  genus, 
and  when  living  specimens  can  be  carefully  studied,  may  re- 
quire separation. 

Ichthyobdella  punctata  Verrill,  from  Lake  Superior,  described 
in  the  December  number  of  this  Journal,  is  the  only  other 
species  of  this  ^enus  known  to  me  from  the  fresh-waters  of  this 
country,  but  others  probably  exist  In  addition  to  the  charac- 
ters mentioned  for  the  last  species,  the  specimen  has  a  median 
pale  dorsal  line  and  a  row  of  eight  spots  on  each  margin,  alter- 
nate with  the  dark  punctate  bands. 

Clepsine  Savigny. 

This  genus  is  very  abundantly  represented  in  our  waters, 
both  in  individuals  and  species.  Although  but  two  recogniz- 
able species  have  hitherto  been  described  from  this  country, 
several  others  are  very  frequently  met  with,  and  are  widely  dis- 
tributed. They  are  most  frequently  found  adhering  to  the 
under  surfaces  of  floating  logs  and  old  pieces  of  boards,  or  be 
neath  the  loosened  bark  of  submerged  oranches  and  trunks  of 
decaying  trees.  Occasionally  they  adhere  to  the  lower  surface 
of  turtles  or  other  animals,  but  they  seldom,  if  ever,  suck  blood. 
They  feed  upon  insect  larvae,  small  worms,  eta  Most  of  the 
species  are  elegantly,  and  some  are  quite  brilliantly  colored,  but 
tne  colors  are  often  quite  variable  in  the  species,  and  cannot  be 
relied  upon  for  distinguishing  them,  without  other  characters  of 
more  importance.  W  hen  disturb^,  these  species  curl  them- . 
selves  up^ after  the  manner  of  "pill-bugs"  and  certain  insect 
larvae.  The  young  adhere  in  a  group  to  the  posterior  part  of 
the  lower  surface  of  the  body  of  the  parent,  by  means  of  the 
posterior  sucker,  and  before  quitting  the  parent  usually  present 
the  essential  characters  and  often  nearly  tne  pattern  of  color  of 
the  adult,  though  paler. 
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Section  A.    Ocelli  2,  separate  or  confluent 
Subsection  a.    Back  smooth. 

Clepsine  parasitica  Diesing. 

Birudo  parasitica  Say,  M^'or  Long's  2nd  Expedition  to  the  aooroe  of  St 
Peter's  Rirer,  Lake  Winnepeek,  eta,  vol.  ii,  p.  266,  1824b 

Clqmne  panuitiea  Diesing,  Systema  Helmintbum,  voL  i,  p.  466, 1860. 

Body  smooth,  but  distinctly  annulated,  much  depressedf 
broad,  tapering  anteriorly  to  the  obtusely  rounded  heaa,  broad 
and  emarginate  posteriorly,  with  a  broad  round  posterior  sucker 
or  acetabulum,  about  half  of  which  is  exposed  behind  the  end 
of  the  body.  Length  in  extension  8  incnes ;  greatest  breadth 
*8  to  '6  of  an  inch,  according  to  the  degree  of  extension.  Ocelli 
usually  united  into  one  inconspicuous  spot,  placed  near  the 
anterior  mamn  of  the  head ;  two  or  three  other  minute  black 
spots,  somewhat  resembling  ocelli,  sometimes  occur  along  the 
margins  of  the  head  anteriorly. 

tfpper  surface  variegated  with  green,  yellow,  and  brown; 
the  ground-color  is  usually  dark  greenish  brown,  with  a  broad 
median  vitta  of  pale  greenish  yeUow,  which  at  intervals  ex- 
pands into  several  large  irregular  spots;  unequal,  oval,  and 
rounded  spots  are  also  irregularly  scattered  over  the  back.  The 
entire  margin  is  surrounded  by  a  series  of  altematinir  square 
spots  of  di^k  green  and  yellow.  Lower  suriace  longitadYnally 
striped  with  numerous  purplish  brown  and  black  lines,  tiie 
margin  spotted  like  that  of  the  upper  sida 

West  feiver,  near  New  Haven,  on  lower  side  of  floating  wood, 
and  at  Norway,  Maine, — A.  E.  Verrill ;  frequent  in  the  lakes 
of  the  North-western  States,  adhering  to  the  sternum  of  tortoises, 
— Say. 

This  species  is  one  of  the  largest  and  most  conspicuously 
colored  of  the  genus. 

Clepsine  picta,  sp.  nov. 

Body  smooth,  much  depressed,  broad  posteriorly,  somewhat 
tapering  anteriorly,  about  2*50  inches  long  in  extension;  vary- 
ing in  greatest  breadth,  from  -26  to  SO  of  an  incL  Acetabulum 
large,  rounded.  Ocelli  two,  close  together,  and  sometimes  con- 
fluent, surrounded  by  a  triangular  white  area,  which  extends 
backward.  Color  of  upper  surface  dark  brownish  green,  finely 
variegated  with  orange ;  toward  the  margins  the  green  becomes 
brighter;  a  row  of  semicircular  orange  spots,  centered  with 
flesh-color  or  white,  extends  along  each  margin  ;  small,  distant, 
flake-white  spots  are  scattered  over  the  upper  surface,  and 
arranged  in  about  five  irregular  longitudinal  rows.  Acetabulum 
varied  with  green  and  orange,  the  green  forming  rays  toward 
the  margin,  alternating  with  salmon-colored  spots.  Lower  sur- 
face darter  than  the  upper,  deep  greenish  on  the  central  part 
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Another  variety  agrees  in  most  respects  with  the  preceding, 
but  has  a  median  brown  line  along  the  back,  interrupted  by 
about  six,  irregular,  light  green  blotches,  the  last  one  largest 
and  elongated ;  the  rest  of  the  back  purplish  brown,  varied 
with  greenish,  the  colors  appearing  as  if  in  fine  checks,  owing 
to  lighter  and  darker  lines  running  in  both  directions ;  a  row  of 
rounded  light  green  spots  on  each  side,  midway  between  the 
dorsal  line  and  margins,  and  a  row  of  flesh-colored,  semicircular 
spots,  alternately  lai^e  and  small,  along  the  margin.  Acetabu- 
lum varied  with  light  purple  and  flesn-color.  JJower  surface 
pale  bluish  with  lighter  lines. 

A  young  specimen,  about  '75  of  an  inch  long,  had  the  same 
pattern  of  color ;  but  the  upper  surface  was  lighter,  reddish 
brown,  and  the  dark  brown  lobes  of  the  intestine  were  visible 
through  the  integuments. 

Other  variations  of  color  were  observed.  In  some  the 
blotches  interrupting  the  median  brown  line  were  dull  orange 
and  the  mai^nal  spots  were  orange-yellow ;  the  sides  of  the  back 
were  orange-brown,  thickly  specked  with  dark  brown  and  with 
a  row  of  small  paleT  green  spots  on  each  side ;  lower  surface 
plain  purplish  brown ;  and  there  was  a  whitish  spot  in  front  of 
the  ocelli.  In  one  specimen  the  dorsal  brown  line  was  not 
interrupted,  and  the  back  was  finely  variegated  with  green, 
orange,  and  flesh-color,  the  green  in  stellate  specks,  with  a 
row  of  small  white  spots  on  each  side ;  the  marginal  spots  pale 
orange-yellow. 

Whitneyville  Lake  and  West  River,  near  New  Haven,  com- 
mon, on  submerged  or  floating  wood,  and  beneath  dead  bark, — 
A.  E.  VerrilL 

Clepsine  modesta^  sp.  nov.     Figure  2. 

Body  in  extension  elongated,  tapering  and  very  slender  an- 
teriorly, broader  and  obtusely  rounded  posteriorly.  Length  1*5 
inches  in  extension.     Back  smooth,  Fte.2. 

feintly  annulated,  translucent  Head  '  '^ ^ 

small,  obtuse,  whitish.     Ocelli  two,  ^^^^^^^i:::;— — ^^^^         J^ 

black,  near  together.     The  general  " ISSEJf 

color  above  is  pale  purj)lish  brown, 

or  purplish  flesh -color  with  minute  specks  of  brown,  and  very 
small  round  spots  of  dull  yellow,  and  often  of  light  green ;  mar- 
gins and  a  median  dorsal  line  pale.  Acetabulum  moderately 
large,  whitisL  Auditory  vesicle  or  "cervical  gland"  placed 
near  the  head,  small,  rounded,  slightly  prominent,  conspicuous, 
deep  brown,  surrounded  by  a  whitish  circle.  Lower  surface  pale 
purplish.  The  attached  young,  about  '3  of  an  inch  long  in  ex- 
tension, were  slender,  whitish,  and  sub-diaphanous,  with  the 
brown  intestine  showing  through  posteriorly. 

Ajf.  JouB.  Soi.~Third  Sbbisa,  Vol.  in,  No.  14.—Fbb.,  1873. 
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West  River  and  Whitneyville  Lake,  with  the  preceding, 
common. 

Subaection  h.    Back  papfllose. 

Clepeine  omaia,  sp.  nov. 

Body  somewhat  depressed,  rather  broad  and  obtusely  ronnded 
posteriorly,  in  extension  tapering,  but  not  slender,  anteriorly, 
about  1*25  inches  long.  In  contraction  elliptical,  and  about  4o 
broad  in  the  middla  Back  with  a  median  papillose  dorsal 
carina,  and  two  similar  ones  midwaj  between  it  ana  the  maigioa 
Head  broad,  acuminate,  whitish  m  front  and  at  the  mamn. 
Ocelli  united  into  a  single,  small,  transverse  spot,  situated  at 
the  edge  of  the  white  area.  Acetabulum  moderately  larce, 
round,  about  half  of  its  breadth  exposed  behind  the  end  of  me 
body. 

A  dark  green  line  passes  along  the  median  carina,  interrupted 
anteriorly  by  several  transverse  orange  vittae,  and  &rther  feck 
by  some  pale  orange  spots ;  the  first  of  the  transverse  spots  or 
vittsB  is  pale  orange,  and  is  just  behind  the  white  area  of  the 
head;  this  is  followed  by  a  transverse^ greenish  brown  one, 
which  is  succeeded  by  a  longer  transverse  orange  one ;  £Euther 
back  is  another  transverse  vitta,  or  band,  of  the  same  color. 
The  posterior  part  of  the  back  and  upper  side  of  acetabulum 
are  flesh-color,  specked  with  pale  orange  and  purplish.  The 
papillae  of  the  lateral  carinae  are  partly  orange  and  partly  brown. 
The  margin  is  pale  purplish,  with  conspicuous  squarish  spots, 
alternately  bright  green  and  oranga  The  rest  of  the  upper  sur- 
face is  variegated  with  bright  green  and  pale  brown,  and 
specked  with  darker  brown.  ix)wer  surface  pale  green,  with  a 
median  light  line ;  the  margins  colored  as  on  the  upper  side. 
*;^The  attached  young,  June  6th,  were  about  '12  of  an  inch 
long,  and  very  slender  in  extension.  Anteriorly  they  were 
purplish  red  with  bright  red  specks,  and  with  a  median  row  of 
red  points,  while  several  median  white  spots  occupied  tKe  posi- 
tions of  the  large  transverse  orange  spots  of  the  adults,  ros- 
teriorly  the  branched  lobes  of  the  intestine  gave  a  greenish  color 
to  the  body.  Ocelli  closely  united  into  a  transversely  triangu- 
lar or  bilobed  spot  of  bright  red. 

West  River,  on  the  lower  sides  of  submerged  wood  and 
pieces  of  boards. 

Clepsine  papilli/era,  sp.  nov. 

Body  decidedly  convex  above,  broad  and  obtusely  rounded 
behind;  in  extension  long,  slender,  and  tapering  anteriorly. 
Length,  when  extended,  about  1  inch ;  greatest  breadth,  in  con- 
traction, about  '20  of  an  incL  Back  covered  with  small,  dis- 
tant, subconical  papillae,  arranged  in  transverse  rows,  of  which 
the  anterior  contain  about  three  papillae,  and  the  posterior  ones 
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eight  or  nina  Head  small,  narrow,  subacute,  white  in  front 
Ocelli  two,  distinct,  but  close  together,  black,  placed  at  the  pos- 
terior edge  of  the  white  area.  Color  above  obscure  yellowish 
brown,  produced  by  alternating  narrow  lines  of  flesh-color  and 
olive-brown,  which  are  crossed  oy  fine  longitudinal  lines  of  dull 
olive-green,  giving  a  checkered  appearance  under  the  micro- 
scope. The  dorsal  papillae  are  specked  with  opaaue  white  at 
the  tips,  and  usually  surrounded  by  a  darker  spot  of  olive  green 
at  the  base. 

West  River  and  in  small  tributary  streams,  among  the  stems 
of  water  plants  and  on  floating  wood,  common, — A.  E.  VerrilL 

Variety  b.  Specimens  taken  in  Whitneyville  Lake,  Oct,  4th, 
carrying  young,  differ  considerably  from  the  preceding,  and  may 
prove  distinct  These  have  the  form  of  body,  head,  and 
ocelli  as  described,  but  the  tubercles  of  the  back  are  less  nume- 
rous, forming  a  single  median  row  anteriorly,  which  becomes 
double  posteriorly,  where  there  is  also  a  row  on  each  side,  mid- 
wav  between  it  and  the  margin.  The  general  color  above  is 
dull  greenish  yellow,  transversely  and  longitudinally  lined  with 
lighter ;  the  tubercles  are  dark  brown,  and  small  flesh-colored 
spots  are  scattered  over  the  back,  but  form  rows  posteriorly. 
Lower  surface  lighter. 

Variety  c  One  specimen,  perhaps  distinct,  has  the  ocelli 
united  into  a  single  spot,  and  the  back  covered  with  numerous 
small,  scattered  papillae.     The  color  was  not  recorded. 

Section  B.    Four  ocellL 

No  American  species  belonging  to  this  section  are  known  to 
ma 

Section  C.     Six  ocelli. 
Sub-section  a.    Back  smooth. 

Clepsine  pallida^  sp.  nov.     Figure  8,  a  ;  head  enlarged. 

Body  depressed,  broad  and  obtusely  rounded  posteriorly, 
tapering,  but  not  very  slender,  anteriorly ;  about  1  inch  long 
in  extension,  and  15  of  an  inch  broad  in  con-  a  Fig.  a  b 
traction.  Back  smooth,  somewhat  convex. 
Head  obtuse,  with  six  ocelli,  those  of  the  ante- 
rior pair  nearer  together.  Acetabulum  rather 
smalL  Intestine  whitish,  showing  through  the 
integuments,  with  two  large  anterior  lobes  and  about  six  smaller 
lateral  ones.  Auditory  vesicle  very  distinct  Color  above  pale 
yellowish,  with  scattered  blackish  specks  and  with  a  meaian 
light  line,  interrupted  by  a  row  of  distant,  small,  black  spots. 
Beneath  pale  flesh-color. 

West  River,  with  the  preceding, — A.  E.  V^rrilL 
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Sub-section  h.     Back  papillose. 

Ckpsine  elegans,  sp.  nov.     Figure  8,  b;  head  enlarged. 

Body  depressed,  strongly  annulated,  broadly  rounded  poster- 
iorly, tapenng,  but  not  slender,  anteriorly.  Lengdi  in  exten- 
sion about  1*25  inches;  breadth  in  contraction  "20  of  an  inch. 
Acetabulum  moderately  large,  projecting  considerably  beyond 
the  posterior  end  of  the  body.  Head  small,  obtusely  pointed, 
white  in  front  and  along  the  edges.  Ocelli  six,  the  thr^  pairs 
close  together,  on  the  white  area  of  the  head,  those  or  the 
middle  pair  largest,  black.  Back  covered  with  distant^  slightly 
elevated,  yellow  papillsQ.  Color  olive-green,  thickly  speckea, 
especially  toward  the  margins,  with  purplish-brown,  and  with 
dark-brown  transverse  lines  corresponding  with  the  intervalB 
between  the  annulations ;  anteriorly  there  is  a  pale  yellowish- 
green  median  line ;  a  slight  distance  from  the  middle  there  is, 
on  each  side,  a  narrow  black  line  extending  the  whole  length, 
and  between  these  and  the  margins  there  are  other  fidnt  lonn- 
tudinal  lines.  Along  each  margin  there  is  a  row  of  about  ox, 
sulphur-yellow  spots,  and  a  few  smaller  raised  yellow  spots 
are  scattered  over  the  back,  the  anterior  ones  often  becoming 
greenish.  Lower  surface  pale  green  specked  with  brown,  and 
with  a  light  median  and  two  black  longitudinal  lines,  corres- 
ponding to  those  above. 

West  River,  with  the  two  preceding, — A.  E.  Verrill. 

This  is  a  very  active  species.  It  adheres  firmly  by  means  of 
its  posterior  sucker,  but  when  much  disturbed  quickly  rolls 
itself  into  a  ball.  One  of  the  specimens,  taken  June  6tn,  car- 
ried about  a  dozen  slender  young  ones,  of  a  pale  pink  color. 

In  addition  to  the  preceding  species,  Clepsine  oniscus  Diesing 
(Blainville  sp.)  and  Clepsine  swampina  Dies.  (Bosc  sp.)  have 
been  indicated  from  North  America.  The  first  has  not  been 
described  sufficiently  to  be  recognized,  all  the  characters  men- 
tioned applying  equally  to  nearly  every  species  of  the  genus. 

Clepsine  swampina  Diesing  is  thus  described  "  Body  sub- 
elliptical,  depressed,  anteriorly  narrowed,  above  transversl^ 
sulcated,  below  plumbeous.  Ocelli  six,  two  closely  approxi- 
mate. Acetabulum  orbicular.  Length  6-7  lines,  width  8 
lines." 

Carolina,  upon  the  surface  of  tortoises  and  frogs, — Bosc. 

Liostomum  coccineum  Wagler. 

Isis,  1831,  p.  533;  do.  1832,  p.  63;  Diesing,  Sitzungsb.  der  kais.  Akad.  der 
Wissenschaften,  xxxiii,  p.  495,  1859. 

This  genus  is  remarkable  in  having  no  ocelli,  and  no  folds, 
lobes,  nor  plications  within  the  mouth  and  oesophagus. 
Mexico, — Karwinsky. 
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Nephelia  quadrisiriata  Grube. 

FamiL  des  Annel.  pp.  110  and  149;  Diesing,  SitzuDgsberichte  der  kaiserlichen 
Akad.  der  WisseoHchaflen,  Math.-Naturwi88.  Classe,  xxxiii,  p.  496.  1869. 

Body  in  extension  2  to  4  inches  long  by  '12  to  '25  broad, 
slender,  subterete,  tapering  to  the  anterior  end  ;  in  contraction 
broader  and  somewhat  depressed  posteriorly,  the  sides  rounded. 
Posterior  sucker  large,  nearly  as  wide  as  the  body,  to  which  it 
is  broadly  attached.  Mouth  rather  large,  suborbicular,  the 
upper  lip  a  little  expanded,  rounded  in  front,  wrinkled  within, 
smooth  externally  and  not  distinctly  annulated.  The  oesopha- 
gus has  the  three  longitudinal  folds  slightly  prominent,  rounded 
at  their  exterior  ends.  Six  ocelli  were  all  that  could  be  dis- 
tinguished ;  of  these  those  of  one  pair,  situated  on  the  front  of 
the  first  segment,  are  much  the  largest ;  two  pairs  of  much 
smaller,  inconspicuous  one^,  are  plax^ed  well  aoart  on  the  sides 
of  the  buccal  s^ment.  Anal  orifice  large,  with  a  raised  border, 
situated  a  little  in  advance  of  the  posterior  end  of  the  back. 

Color  above  brownish-black,  dark-brown,  fuscous,  or  dark 
cinereous,  with  four  longitudinal  rows  of  irregular,  nearly  con- 
fluent, black  spots,  intermingled  with  light-brown  or  grayish 
spots,  which  often  also  form  the  center  of  the  black  spots. 
Lower  surface  plain  brown  or  fuscous,  usually  a  little  lighter 
than  the  back. 

New  Haven  and  Farmington,  Conn., — A.  E.  Verrill;  Fal- 
mouth, Mass., — ^Dr.  Edw.  Palmer.  This  species  is  very  common 
in  the  fresh  waters  of  New  England. 

Nephelis  lateralis  Verrill. 

Hirudo  lateralis  Say,  LoQg*8  Second  Expedition,  vol  ii,  p.  267,  1824 ;  Diesiog^, 
QjsL  Helm.,  voL  i,  p.  474. 
Neph^s  lateralis  Verrill,  this  Journal,  ii,  p.  451,  1871. 

The  original  specimens,  described  by  Say  from  the  waten, 
between  Rainy  Lake  and  Lake  Superior,  were  dull  livid  with 
"  a  few  very  remote  minute  black  points,  and  a  rufous  line  along 
each  side;'  the  **six  ocular  points  are  placed  in  a  regularly 
curved  line." 

A  specimen  from  New  Haven  appears  to  belong  to  the  same 
species.  This  was  8  or  4  inches  long  in  extension,  and  '15  to  •25 
wide ;  rather  slender  and  subterete  anteriorly,  somewhat  de- 
pressed posteriorly,  with  the  margins  rounded.  Head  obtusely 
rounded  in  front,  not  very  distinctly  annulated.  Ocelli  six, 
distinct,  with  faint  indications  of  another  pair  on  the  first  seg- 
ment ;  the  front  pair  on  the  first  segment  are  very  distinct  and 
much  larger  than  any  of  the  others,  well  separated,  round 
and  blackish  ;  the  two  pairs  on  the  sides  of  the  buccal  segment 
are  very  small  and  well  separated.  Acetabulum  as  wide  as  the 
body  when  extended,  with  a  circular  row  of  blackish  sub- 
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marginal  spots.  The  three  folds  of  the  oesophagus  are  about 
as  in  the  preceding  species.  The  color  above  is  dull  dark 
orange-brown,  with  numerous  fine  longitudinal  lines,  alternately 
darker  and  lighter,  and  with  many  small  irregular  black  spots 
scattered  unevenly  over  the  surface,  except  along  the  middle  of 
the  back ;  an  obsure  reddish  line  passes  along  each  side  near 
the  margin,  apparently  due  to  an  internal  vessel  showing 
through  the  integuments.  Lower  surface  plain,  dull  orange- 
brown,  somewhat  lighter  than  the  back.  Head  light  flesh-color. 
Whitneyville  Lake, — A.  E.  VerrilL 

Nephelis  marmorata  Verrill. 

Birudo  marmoraia  Say,  op.  cit,  p.  267. 

(?)  Nephdia  punckUa  Leidy,  Proa  Acad.  Nat  Set  of  Philad.,  1870,  p.  89. 

This  species,  found  by  Say  associated  with  the  preceding, 
appears  to  diflFer  in  no  important  particulars,  and  may  be  only 
a  diflferently  colored  variety  of  the  same  species.  It  is  described 
as  blackish  or  fuscous,  with  irr^ular  wnitish  or  light  colored 
spots ;  beneath  pale,  generally  immaculate,  but  sometimes  with 
confluent  black  spots.  Ocular  points  six,  in  a  regularly  curved 
line. 

When  a  larger  series  of  living  specimens  from  various  locali- 
ties can  be  studied,  the  three  preceding  forms,  admitted  here  as 
species,  may  prove  to  be  mere  varieties  of  one  species,  no  less 
variable  than  the  Nephelis  vulgaris  of  Europe.  The  agreement 
in  the  number  and  arrangement  of  the  ocetli  is  very  close  in 
the  three  forms. 

The  leech  described  by  Dr.  Leidy  from  the  vicinity  of  Phila- 
delphia, and  Beverly,  N*.  J.,  appears  to  difler  in  no  essential 
characters.  It  was  blackish  olivaceous  above,  the  annuli 
minutely  punctate  with  yellowish  olivaceous  or  dusky  white, 
and  narrowly  bordered  with  the  same ;  beneath  grayish. 

Nephelis  fervida  Verrill,  described  in  the  December  number 
of  this  Journal,  from  Lake  Superior,  appears  to  be  quite  dis- 
tinct from  any  of  the  preceding,  judging  from  the  preserved 
specimens.  The  eight  ocelli  are  all  small  and  nearly  equal 
The  color  when  living  was  bright  brick-red,  but  the  preserved 
specimens  show  many  faint  longitudinal  lines  of  brown. 

Egg-capsules,  apparently  of  this  species,  were  found  in 
August  by  Mr.  Smith,  attached  to  the  leaves  of  Nupha^  in  a 
small  lake  near  Simmon  s  Harbor.  These  are  broad  oval  or 
elliptical,  above  smooth  and  convex,  translucent  yellowish 
brown,  with  a  thin,  flat,  lighter  border,  each  end  prolonged 
slightly  into  a  short  tubular  neck,  with  a  terminal  orilice. 
Lower  surface  flat.  Each  contained  two,  three,  or  more  young 
leeches,  mostly  upwards  of  half  an  inch  long,  plain  whitish, 
with  eight  distinct  black  ocelli.     The  largest  capsule  was  '46  of 
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an  inch  long  by  '86  wide,  including  the  margin ;  the  smallest 
was  '87  long  by  '80  wide. 

Nephelopsis,  gen,  nov. 

Body  broad  and  flattened  behind  the  clitellus,  rounded  and 
tapering  in  front  of  it.  Upper  lip  large,  dilated,  wrinkled  and 
radiately  sulcated  beneath ;  cesopnagus  with  three  broad  folds 
as  in  Nephelis,  Intestine  simple,  resembling  that  of  Trocheia. 
Ocelli  eight  in  the  typical  species.  External  male  organ  ex- 
panded at  the  end  into  a  disK-like  form  with  a  raised  margin 
and  depressed  center,  in  which  there  is  a  four-lobed  orifice  as  in 
Trocheia,  The  internal  male  organs  resemble  those  of  Aulas- 
lomum  and  Hirudo^  the  testicles  being  rather  large  rounded 
or  pvriform  vesicles,  apparently  but  eleven  on  each  sida 

Tlbis  genus  has  a  remarkable  combination  of  the  characters 
of  Nephelis,  Trocheia  and  Aulastomuin.  In  general  habit  and 
form  of  body  it  is  much  like  Trocheia^  but  there  are  no  maxillae. 

Nephelopsis  obscura,  sp.  nov. 

Body  much  elongated  in  extension,  depressed  posteriorly, 
distinctly  annulated,  a  little  rugose  anteriorly,  in  contraction. 
Length  m  extension  4  to  5  inches ;  breadth  '26  to  '85  of  an  incL 
Head  obtusely  rounded  in  front.  Ocelli  eight ;  two  pairs  on 
the  first  ring  near  the  front,  the  inner  pair  larger,  well  separated  ; 
two  pairs  on  the  sides  of  the  buccal  se^ent,  small,  distant,  the 
upper  pair  a  little  below  the  level  of  the  outer  pair  of  anterior 
ones.  Inner  surface  of  the  upper  lip  very  rugose,  the  sulca- 
tions  and  folds  diverging  outwardly.  Mouth  large ;  folds  of 
the  cesophagus  broad,  prominent,  the  outer  end  pointed,  tri- 
angular. Anal  orifice  large,  with  raised  borders,  on  the  dorsal 
surface,  a  little  in  advance  of  the  posterior  sucker,  which  is 
Lirge,  rounded,  the  disk  expanded  and  considerably  larger  than 
the  pedicla  Clitellus  mucn  thickened ;  male  organ  short,  pro- 
truded as  a  low  truncate  cone,  with  disk-shaped  end.  Wnen 
examined  by  transmitted  light,  a  row  of  eleven  rather  lai^e 
translucent,  pyriform  spots  may  be  seen  midway  between  the 
dark  intestine  and  the  nattened  margin,  which  appeared  to  cor- 
respond with  the  testicles.  Color,  above  and  below,  dull,  dark 
brown,  umber-brown,  or  fuscous,  usually  with  numerous  ob- 
scure, narrow,  longitudinal  stripes  of  lighter  and  darker  brown. 

Madison,  Wisconsin,  very  abundant  in  the  lakes  near  the 
city, — A.  E.  VerrilL 

This  species  was  taken  in  May,  1870,  when  numerous  egg- 
capsules  were  also  found  attached  to  the  stones  along  the  shores. 

AiUastomum  lacustre  Leidy. 

Prooeedings  Acad.  Nat  Sciences  of  Philadelphia,  for  1868,  p.  229. 

This  species,  well  described  by  Dr.  Leidy,  has  10  ocelli;  eight 
in  the  upper  lip,  the  last  pair  separated  by  an  annulus  from 
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the  others.  Male  aperture  in  the  24th  annulas ;  female  orifice 
in  the  29th.  (Esophagus  capacious,  with  twelve  folds.  "  Jaws 
thin,  small,  when  at  rest  included  in  pouches  formed  by  an 
eversion  of  the  mucus  membrane.  Teeth  12  in  number  to 
each  jaw,  bilobed  at  base."  Color  throughout  olive-green, 
closely  maculated  everywhere  with  confluent  spots  of  a  darker 
hue  of  the  same  color.  A  variety  was  lignter  green  with 
fewer  spots  of  black. 

Twin  Lake,  Minnesota,  and  Lake  Superior, — ^Leidy. 

Semiscolex  Kinberg. 

OfVereigt  af  Kongl  Vet  Akad.  Forhandlingsr,  xxiii,  p.  357,  1867. 

According  to  Kinberg  this  genus  has  the  following  charac- 
ters :  maxillae  wanting ;  phamyx  with  a  transverse  sulcus  be- 
low the  posterior  margin  of  the  buccal  segment,  and  below  that 
providea  with  longitudinal  sulci ;  habit  of  Hirudo. 

Semiscolex  juvenilis  Kinb.,  loc.  cit 

This,  the  typical  species,  haa  a  smooth  body  with  a  narrow 
median  dorsad  fascia,  and  a  series  of  spots  on  each  side. 
Cephalic  lobe  a  little  elongated,  three-annulate;  ocelli  eight, 
with  the  fourth  pair  on  the  second  segment  of  the  body ;  ab- 
dominal orifice  in  the  26th  segment ;  segments  97 ;  length  40"™. 
Montevideo,  in  fresh-water. 

The  following  species,  although  evidently  allied  to  Semiscolex, 
differs  decidedly  in  the  structure  of  the  cephalic  lobe  and 
pharynx,  and  in  having  ten  ocelli  These  characters  seem  to  be 
of  generic  value. 

Hexabdella,  gen.  nov. 

Body  depressed  posteriorly.  Cephalic  lobe  prolonged,  com- 
posed of  four  segments,  with  three  longitudinal  folds  beneath, 
followed  by  three  transverse  fleshy  lobes,  or  folds^  below  these 
the  oesophagus  is  furnished  with  six  longitudinal  plications. 
Ocelli  ten ;  the  fourth  pair  on  the  buccal  segment,  the  fifth  on 
the  second  segment  behind  the  buccal  Anus  dorsal,  at  the 
posterior  end  of  the  body.  Acetabulum  round,  separated  from 
the  body  by  a  deep  constriction. 

Hexabdella  depressa,  sp.  nov. 

Body  strongly  annulated,  broad  and  much  flattened  posterior 
to  the  clitellus,  tapering  and  somewhat  rounded  in  front  of  it 
Length,  in  partial  contraction,  1*50  inches  ;  breadth  '40.  Head, 
or  cephalic  lobe,  somewhat  elongated,  rounded  in  front,  with 
four  annulations,  the  first  or  terminal  one  oval,  separated  from 
the  following  by  a  decided  depression,  or  fossa.  Ocelli  ten ;  the 
first  pair,  near  together  on  the  posterior  edge  of  the  first  cephalic 
segment,  the  second  pair  on  the  second,  and  the  third  on  the 
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third  s^ment,  form  a  nearly  r^ularly  curved  line ;  those  of  the 
fourth  pair  are  on  the  sides  of  the  fiflh  or  buccal  s^ment ;  and 
those  of  the  fifth  are  on  the  seventh  segment,  or  the  third  of  the 
body.  Cephalic  lobe  divided  beneath  into  three  broad  lobes 
by  two  deep  sulcations,  each  lobe  subdivided  into  smaller  ones 
by  less  marked,  divergent  grooves.  Behind  each  of  the  three 
lobes  there  is  an  elevated,  transverse,  rounded,  fleshy  lobe  or 
fold  ;  behind  these,  and  separated  by  a  deep  groove,  there  are 
six  well-marked  plications  in  the  oesophagus.  Anus  with  ele- 
vated, crenulate  borders.  Male  organ  between  the  24th  and 
25th  segments  of  the  body.  Acetabulum  round,*  of  moderate 
siza  Color  of  the  preserved  specimen,  dark  slate- brown,  above, 
with  few  irregularly  scattered  remote  black  spots,  and  with  still 
fewer,  small,  white  specka  Beneath  lighter  slate-brown,  with 
very  few  black  spots,  toward  the  margins. 
Near  New  Haven, — A.  E.  Verrill. 

Democedes  Kinberg,  loc.  cit,  p.  856. 

This  genus,  according  to  Kinberg,  has  "  three  muscular,  com- 
pressed, edentate  maxillfie,"  with  the  habit  of  Btrudo,  The  two 
species  first  named  by  him  are  from  Port  Natal  and  have  10 
ocelli.  The  remaining  species  has  but  8  ocelli,  and  is  described 
as  follow& 

Democedes  maculatus  Kinberg,  loc^  cit,  p.  856.. 

Body  tuberculose,  with  minute  tubercles,  cinereous,  with 
irregular  black  and  white  spots  ;  cephalic  lobe  5-  or  6-annulate ; 
ocelli  8  ;  fourth  pair  on  the  buccal  segment ;  abdominal  orifices 
in  the  25th  and  80th  segments ;  segments  94  ;  length  88"". 

Wisconsin, — Kumlin. 

Macrobdella,  gen.  nov. 

Body  strongly  annulated,  stout,  broad,  depressed  throughout, 
tapering  but  little.  Cephalic  lobe  large,  rounded  in  front,  com- 
posed of  five  segments,  its  lower  surface  rugose  with  longitudi- 
nal sulcations,  and  at  the  base  having  a  transverse  fold,  which 
forms  sockets  for  the  protection  of  the  maxillae,  when  retracted. 
Maxillae  three,  stout  and  prominent,  the  outer  edge  denticulate, 
with  about  50  to  60  teeth.  Nine  plications  within  the  oesopha- 
gus. Stomach  voluminous,  divided  into  several  compartments, 
with  very  large  and  irregular  dilations  or  pouches  on  each  side. 
Ocelli  ten.  Male  orifice  between  the  26th  and  27th*  segments 
behind  the  mouth ;  vulva  between  the  81st  and  32nd.  Anal 
opening  dorsal,  in  advance  of  the  posterior  sucker. 

This  genus  has  a  remarkable  combination  of  the  characters  of 
several  diverse  genera.     It  has,  like  Bdella,  sulcations  on  the 

*  Leidj  says  that  the  male  orifice  perforates  the  25th  annulus,  but  he  appar- 
entlj  exdudes  the  buccal  segment  from  his  count 
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cephalic  lobe,  beneath ;  maxillie  similar  to  those  of  Btrudo,  but 
more  prominent;  a  plicated  cssophRgus,  similar  to  that  of 
Aubistomum ;  a  stomach  most  like  that  of  Hcemopis ;  intcmal 
reproductive  organs  similar  to  those  of  Btrudo;  while  the 
external  male  organ  is  more  like  that  of  Bcemopia.  The  genus 
differs  from  all  the  others,  however,  in  the  situation  of  the 
genital  orifices,  in  the  form  of  the  maxillas,  the  nimiber  of 
plications  in  the  oesophagus,  etc  It  includes  one  of  the 
stoutest,  largest,  and  most  powerful  of  the  leeches  hitherto 
described. 

Macrobdella  decora  Verrill.     Figure  4  ;  a  maxilla. 


Body  large,  stout,  broad,  considerably  depressed  throughout; 
in  extension  much  elongated  and  gradually  tapering  antenorlj, 
strongly  annulated.    Length  of  the  larger  kic-  4.      "i^ 

specimens  12  inches  or  more ;  greatest  I 
breadth  upwards  of  an  inch.  Head  | 
rounded  in  front,  the  cephalic  lobe  capa-  1 
ble  of  considerable  dilation,  consisting,  I 
apparently,  of  five  segments.  Ocelli  ten  ;  I 
the  first  pair  between  the  second  and  I 
third  segments  ;  the  second  on  the  third ;  I 
the  thira  on  the  fourth ;  the  fourth  pair  I 
on  the  sixth  or  buccal ;  and  the  fifth  on  1 
the  ninth  segment,  or  fourth  behind 
the  mouth.  Cephalic  lobe  rugose  and  wrinkled  beneath,  and 
with  conspicuous  longitudinal  sulcations,  of  which  three,  corres- 
ponding with  the  maxillse,  are  deepest;  posteriorly  with  a  con- 
spicuous semicircular  fold,  surrounding  and  partially  concealing 
ttkc  maxillte,  when  retracted  into  their  fossse.  Maxillse  thick, 
very  prominent,  higher  than  broad,  outer  edge  rounded  in  front, 
and  finely  and  closely  denticulate  (figure  4).  Below  each  mas- 
ilia,  in  the  cesophagus,  is  a  broad  plication  or  fold,  which  divides 
into  two  a  short  distance  beyond ;  alternating  with  these  are 
three  simple  narrower  folds,  making  nine  in  all.  External  male 
organ  stout,  conical,  the  broad  wrinkled  buse  rising  from  the 
24th  to  the  30th  segments;  the  terminal  portion  smoother,  with 
six  sulcations ;  the  orifice  small,  with  six  lobes.  Female  orifice 
also  with  small  lobes,  surrounded  by  a  slightly  elevated  area, 
formed  upon  the  31st  and  32nd  segments;  posterior  to  these 
there  are  conspicuous  rugose  elevations  on  the  36th  and  STth, 
and  on  the  38th  and  39th  segments,  with  less  marked  ones  on 
two  or  three  of  the  previous  and  following  segments ;  correspond- 
ing  to  these  rugosities,  there  are  well  developed  internal  glands. 
The  reproductive  organs  are  here  described  from  preserved 
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specimens  of  large  size,  taken  in  the  breeding  season,  in  spring. 
At  other  seasons  and  in  smaller  specimens,  these  charac  ers  are 
not  so  obvious.  Acetabulum  large,  separated  from  the  body  by 
a  well-marked  constriction. 

Color  above,  dark  livid  brown,  or  olive-green,  with  a  median 
dorsal  row  of  about  20  to  22  bright  or  pale  red  spots,  which  are 
sometimes  obsolete,  and  a  row  of  rounded  black  spots  near  each 
margin,  corresponding  in  number  and  nearly  in  size  with  the 
red  ones.  Lower  surface  bright  or  dark  orange-red,  or  reddish 
brown,  sometimes  with  black  spots  near  the  margins. 

Vermilion  River, — Say ;  Norway,  Maine ;  in  many  lakes  and 
streams  in  other  parts  of  Maine ;  and  in  streams  and  ponds  near 
New  Haven, — A.  E.  Verrill ;  Minnesota, — Dr.  Leidy. 

This  species  is  very  common  and  widely  diffused  in  the  fresh- 
waters  of  the  northern  United  States.  Its  range  northward 
and  southward  is  unknown.  It  is  the  only  true  blood-sucking 
leech  known  to  me  from  the  Atlantic  States.  It  is  capable  of 
drawing  blood  from  the  human  skin,  but  ordinarily  subsists 
apon  ^ro^  and  tadpoles.  It  often  attaches  itself  to  the  throat, 
and  spe^ily  kills  them,  even  when  of  lai^e  size.  It  is  fre- 
qiieDtlj  uaed  instead  of  the  imported  leeches  by  physicians, 
and  is  equallj^  efficacious 

The  following  species,  which  I  have  not  seen,  have  been 
desoribed  from  JNorth  America : 

Hirudo  amata  Ebrard,  Nouv.  Monog.  Sangs.,  p.  55.  North- 
western America. 

Hirudo  (J)  Costaricensis  Grube  and  (Ers. ;  Diesing,  op.  cit,  p. 
509.     Costarica, — (Ersted. 

Hirudo  Billberghi  Kinberg,  op.  cit,  p.  356, 1867.  Montevideo. 
This  species  is  described  as  naving  eight  ocelli,  with  the  genital 
orifice  in  the  28th  segment  It  probably  belongs  to  some 
other  genus. 

Oxyptychus  striatus  Grube,  Fam.  d'Annel.,  p.  110,  148;  Dies- 
ing, op.  cit,  p.  510.     Montevideo, — Burmeister. 

Gentropygus  Jocensis  Grube  and  QSrst,  1857 ;  Dies.,  op.  cit, 
p.  611.     St  Joce,  Central  America, — (Ersted. 


SCIENTIFIC    INTELLIGENCE. 

L  Chemistry  and  Physics. 

1.  On  a  new  double  salt  of  TlmUium, — For  the  purpose  of  pre- 
paring thallous  platino-cyauide,  Fbiswell  mixed  hot  solutions  of 
thallous  carbonate  and  potassium  platiuo-cyanide.  In  a  few 
moments,  while  the  solution  was  yet  warm,  tufts  of  splendid 
bronze-ffreen  dichroic  crystals  began  to  grow  from  the  walls  of 
the  bealer.    These  were  collecte<^  and  dried  at  100^    By  trans- 
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mitted  light  they  are  magnificent  crimson-red  in  color,  while  by 
reflected  light  they  are  of  an  intense  bronze-green,  with  a  metallic 
luster  so  strong  as  easily  to  be  mistaken  for  brass  chips.  Upon 
examination,  this  salt  proved  not  to  be  the  platino-cyanide  in 
question,  but  a  compound  of  thallous  carbonate  with  thallous 
platino-cyanide,  having  the  formula  TljPtCy^,  TlgCO,.  Its  foi^ 
mation  may  be  represented  thus : — 

KaPtCy^+CnaCOg),  znTl^PtCy,,  TlaCOj+KaCO,. 

Treated  with  warm  nitric  acid,  it  effervesces,  leaving  a  pink 
residue  of  thallous  platino-cyanide.  It  is  nearly  insoluble  in  cold 
water,  and  dissolves  with  difficulty  in  hot.  It  may  be  recrystall- 
ized  from  a  hot  solution  of  thallous  carbonate.  Its  aqueous  sola- 
tion  is  colorless,  and  yields  no  absorption  bands  to  spectroscopic 
examination.  The  crystals  are  cubes,  sometimes  so  united  together 
as  to  produce  needles. 

Thallous  platino-cyanide — obtained  by  decomposing  barium 
platino-cyanide  with  thallous  sulphate — occurs  in  yellowisbrwhite 
crystals,  entirely  destitute  of  any  dichroic  properties. — J,  Ch.  SoCj 
II,  ix,  461,  July,  1871.  G.  F.  & 

2.  On  Aurine.^DAijiai  and  Schorlbmmeb  have  made  an  examina- 
tion of  commercial  aurine — obtained  by  the  action  of  concentrated 
sulphuric  acid  and  oxalic  acid  upon  phenol.  They  find  that  this 
aurine  ^called  also  yellow  coralline)  is  a  mixture,  and  have  suc- 
ceeded m  separating  from  it  the  pure  coloring  matter.  When 
crystallized  from  hot  acetic  acid — its  best  solvent — ^it  is  obtained 
either  in  the  form  of  splendid  chrome-red  needles,  with  an  adaman- 
tine luster,  having  the  composition  Cj^H^gOg,  (HjO)^ ;  or  in 
smaller  dark-red  needles  having  a  steel-blue  reflexion,  with  the 
composition  C^.H^gOg,  2j(H20).  Both  lose  their  water  at  160°, 
and  assume  a  hue  beetle-green  luster,  producing  the  anhydrous 
compound  Cg^Hj^Og.  By  heating  the  red  solution  of  this  sub- 
stance in  an  alkali,  with  granulated  zinc,  it  is  reduced,  becomes 
colorless,  and  gives,  with  acids,  a  white  ciystalline  precipitate, 
crystallizing  from  acetic  acid  in  thick  monoclinic  prisms,  having 
the  formula  C2^H2o04.  Pure  aurine  heated  with  zinc-dust, 
yields  benzol  and  other  bodies  having  a  higher  boiling-point 
—J.  Ch.  Soc,  II,  ix,  466,  July,  1871.     Ber.  Bed.  Chem.  Ges.,  IV, 

674.  G.   F.   R 

3.  On  the  preparation  of  Camphoric  acid, — Wredbn  proposes 
the  following  method  for  preparing  camphoric  acid  :*  A  solution 
of  about  150  grams  of  camphor  m  two  liters  of  nitric  acid  of 
specilic  gravity  1*27  (two  volumes  commercial  acid  diluted  with 
one  volume  water)  is  heated  on  the  water-bath  in  a  capacious 
narrow-necked  flask,  until  no  more  nitrous  fumes  are  produced. 
The  flask  should  be  furnished  with  a  wide  glass  tube  narrowed  at 
its  lower  end,  to  convey  the  fumes  into  a  chimney.  This  tube 
may  be  fastened  to  the  flask  by  a  plaster  of  paris  luting.  With 
the  above  quantity  of  materials,  the  process  is  terminated  in  50 

[♦  Slides  for  the  microscope,  prepared  with  this  substance  in  the  same  waj 
as  salicin,  are  magnifloent  objects  with  polarized  light. — Or.  F.  B.] 
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hoars,  and  the  yield  from  1*5  kilograms  camphor  is  from  725  to 
806  grams  crystallized  camphoric  acid. — Ber,  BerL  Chem,  Ges,y 
iv,  570,  July,  1871.  G.  p.  b. 

4.  On  the  Synthesis  of  Oxahtric  acid. — By  the  action  of 
ethyloxyoxalyl  chloride  upon  urea,  Hexby  has  succeeded  in  form- 
ing oxaluric  acid.  The  reaction  takes  place  according  to  the 
equation : — 

These  bodies  act  upon  each  other  at  ordinary  temperatures  with 
evolution  of  great  heat.  No  hydrochloric  acid  gas  is  evolved,  it 
bein^  combined  with  the  urea ;  hence  twice  the  quantity  of  urea 
required  by  the  above  equation  must  be  used.  A  hard  crystalline 
mass  results,  from  which  ailer  cooling,  the  excess  of  urea  is  ex- 
tracted by  water  or  alcohoL  The  residue  recrystallized  from  boil- 
ing water  yields  ethyl  oxalurate  in  the  form  of  fine,  white,  silky 
needles,  which  are  tasteless  and  anhydrous,  slightly  soluble  in 
cold,  more  so  in  hot  water,  easily  soluble  in  acids,  alkalies,  and 
ammonia.  Heated  to  160°  to  170°  it  melts,  evolving  oxamethane 
and  leaving  cyanuric  acid.  Boiling  with  water  decomposes  it, 
yielding  oxaluric  acid.  Heated  with  alcoholic  ammonia  to  100°  it 
yields  oxaluramide. — Ber.  BerL  Chem,  Ges,,  iv,  644,  July,  1871. 

G.  p.  a 

6.  On  the  Coloring  matter  of  Cochineal — ^Liebebmann  and 
VAN  DoBP  have  recently  studied  the  chemical  characters  of  the 
coloring  matter  of  cochineal.  They  commenced  their  investiga- 
tion with  the  nitrococcusic  acid  of  De  la  Rue,  which  they  prepared 
by  adding  finely-pulverized  carmine  gradually  to  nitric  acid  of 
specific  gravity  1*37,  so  long  as  active  evolution  of  red  vapors  took 
place.  By  moderate  evaporation,  the  entire  mass  solidified  in 
crystals  of  oxalic  and  nitrococcusic  acids.  Recrystallization  from 
water  containing  nitric  acid,  gave  the  latter  substance  pure,  in 
large  silvery  plates.  This  acid,  when  heated  in  sealed  tubes  with 
water  to  180^.  evolves  carbon  dioxide  and  yields  a  new  substance, 
as  a  yellow  oil  while  hot,  but  solidifying  on  cooling  in  long  yellow 
needles,  having  the  composition  of  trinitrocresol,  C7H^(NO^jOH. 
In  properties,  it  agrees  with  the  trinitrocresol  obtained  by  Duclos 
from  the  cresol  of  coal  tar,  fusing  at  104°,  and  yielding  a 
potassium  salt  which  crystallizes  from  water  in  yellow  needles. 
The  nitrococcusic  acid  is  therefore  one  of  the  isomeric  trini- 
trocresotic  acids,  though  which  one  cannot  be  determined  till  they 
have  all  been  prepared  and  examined.  From  this  relation  of 
nitrococcusic  acid  to  cresol,  it  is  clear  that  the  coloring  matter  of 
cochineal  contains  a  benzol  residue  combined  with  methyl  groups. 

To  obtain  that  part  of  the  carmine  molecule  which  yielded  the 
nitrococcusic  acid,  free  from  the  action  of  the  nitric  acid,  this  car- 
mine was  warmed  with  concentrated  sulphunc  acid.  At  120°  the 
yellow  color  of  the  solution  passed  into  violet,  with  the  evolution 
of  COg  and  SO,.  After  prolonged  heating  to  140°  or  160°,  the 
whole  was  poured  into  water,  when  the  new  coloring  matter  was 


142  Scientific  Intelligence. 

precipitated  in  brown  flocks.  After  washing  and  drying  it  was 
extracted  with  alcohol  and  the  extract  evaporated,  liie  coloring 
matter  thus  obtained,  which  the  authors  call  Ruficoccin,  is  di& 
cultly  soluble  in  cold  water,  readily  so  in  alcohol,  giving  a  yellow 
fluorescent  solution,  partially  volatile,  giving  a  red  vapor  con- 
densing to  yellow-rea  needles,  and  colors  mordanted  cloth  like 
cochineal  though  less  brilliantly.  Its  formula  is  C,,H,oO|. 
From  the  mode  of  its  production  and  its  behavior,  the  authors 
believe  it  to  be  a  derivative  of  dimethylanthracene  and  assign  to 
it  the  formula:  t  (CH  )« 

This  view  is  strengthened  by  the  fsuct  that  when  the  vapor  of 
mflcoccin  is  passed  over  ignited  zinc-dust,  a  hydrocarbon  or  high 
fusing  point  is  produced,  which  sublimes  in  white  plates  and  forms 
with  picric  acid  a  red  compound.  From  the  production  too,  of 
succinic  acid  when  carmine-red  is  fused  with  potassium  hydrate, 
as  observed  by  Hlasiwetz  and  Grabowsky,  and  its  analogy  to  the 
coloring  matters  of  logwood  and  Brazil  wood,  the  authors  think  it 
not  improbable  that  it  is  either  a  derivative  of  succinic  acid  itself 
or  of  an  acid  decomposable  into  it  by  fusion  with  potassium 
hydrate. — Ber.  Berl.  Chem,  Ges.j  iv,  065,  July,  1871.       g.  p.  & 

6.  On  the  Betaine  of  the  Phosphorus  Series. — Some  time  ago, 
Scheibler  discovered  a  new  base  in  the  beetroot,  to  which  he  gave 
the  name  betaine.  It  proved  to  be  identical  with  oxyneurine,  a 
base  obtained  from  neurine,  which  Liebreich  had  derived  from 
protagon.  Neurine,  being  trimethyl-oxethyl-ammonium  chloride, 
gives  oxyneurine  by  oxidation  and  subsequent  removal  of  hydro- 
chloric acid,  thus: — 

(1)  (CH3),(C,H.O)NCl+0,  =  (CH3)3(C,H,0,)NC1+H,0. 

(2)  (CH3),(C,H,0,)NC1-HC1  =  C,H,{CH,)3N0a. 

Oxyneurine    is  therefore  trimethylated  glycocoU.      Hofmann 
having  produced,  by  the  action  of  triethylamine  upon  monochlor- 
acetic  acid,  a  triethylated  glycocoU,  and  by  the  action  of  triethyl- 
phosphine,   a   similar  body  containing   phosphorus  in  place  of 
nitrogen,  Meyer  at  his  suggestion  undertook:  the  j)roduction  of 
trimethylated    glycocoU    containing    phosphorus,  by  acting    on 
mouochlor-acetic  acid  with  trimethyl-phosphine.      The  reaction 
takes  place  at  ordinary  temperatures  but  was  completed  by  heat- 
ing in  sealed  tubes  for  five  or  six  hours  to  100**.     The  platinum 
double  chloride  afforded  on  analysis  the  formula  [C2H2(CH3), 
POjHCl]2PtCl4.      Treated    with    HgS,  it    yielded    the    simple 
chloride,  from  which  the  sulphate  was  prepared ;  this,  by  treat- 
ment with  barium  hydrate,  yielded  the  pure  base  as  a  mass  of 
splendid  radiating  crystals.     It  was  neutral  in  its  reaction,  very 
hygroscopic,  and  readily  formed  salts.     The  iodide  is  quite  soluble 
in  water  and  crystaUizes  in  beautifnl  plates.     This  base  therefore, 
there  can  be  little  doubt,  is  the  oxyneurine  or  betaine  of  the 
phosphorus  series. — Ber,  Berl.  Chem,  Oes.y  iv,  734,  August,  1871. 

G.  F.  & 
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n.  Geology  and  Natubal  History. 

1.  Geological  Survey  of  Ohio,  Report  of  Progress  in  1870; 
by  J.  S.  Newberby,  Chief  Geologist.  Including  Reports  by  E. 
B.  Andrews,  Edward  Obton,  J.  H.  Klippart,  Assistant  Geolo- 
gists; T.  G.  WoRMLBY,  Chemist;  G.  K.  Gilbert,  M.  C.  Read, 
Henry  Newton,  W.  B.  Potter,  Local  Assistants.  568  pp.  8vo. 
Columbus,  1871. — ^This  Annual  Report  of  the  Ohio  Survey  is  not 
a  mere  statement  that  something  has  been  done,  but  an  extended 
series  of  Reports  on  the  results  obtained,  giving  details  as  to  the 
surveys  earned  forward,  the  observations  made,  and  some  of  the 
conclusions  reached,  thus  making  a  volume  of  real  scientific  value. 

It  opens  with  a  general  Report  of  Progress,  by  Dr.  Newberry,  the 
head  of  the  Survey,  announcing,  among  other  things,  that  it  is 
proposed  to  have  the  iinal  Report  consist  of  two  volumes  on  Geol- 
ogy and  Paleontology,  one  on  Economic  Geology,  and  one  on 
Agriculture,  Botany  and  Zoology.  He  also  states  that  a  Geologi- 
cfld  Map,  on  a  large  scale,  is  in  preparation,  to  accompany  the  vol- 
umes on  Geology ;  and  that  a  surveying  party  is  in  the  field  for 
the  improvement  of  the  topographical  map  of  tne  State,  which  is 
to  serve  as  its  basis. 

Dr.  Newberry  mentions  the  interesting  fact  that  the  valleys  of 
the  streams  of  Ohio  ^^  are  all  cut  far  below  the  present  stream 
beds.  The  valley  of  the  Beaver  is  excavated  to  a  depth  of  over 
160  feet  below  the  present  water  level.  The  trough  of  the  Ohio 
is  still  deeper.  The  Tuscarawas  at  Dover  is  running  175  feet 
above  its  ancient  bed.  The  borings  made  for  oil,  along  the 
streams  of  the  region,  afford  many  remarkable  facts  bearing  on 
this  subject." 

The  structure  of  the  Lower  Coal  Measures  in  Northeastern 
Ohio  is  particularly  described ;  and,  in  connection,  he  observes  that 
the  noted  fish-hed  of  Linton  is  connected  with  the  coal  seam, 
which  he  numbers  (counting  from  below)  6.  The  coal  lies  under 
the  Mahoning  sandstone,  in  the  valley  of  Yellow  Creek,  and  is 
the  "  Bie  Vem  "  of  Salinville,  Hammondsville,  Linton,  and  New 
Lisbon,  being  4  to  7^  feet  in  thickness ;  at  the  mouth  of  the  Creek 
this  seam  is  underlaid  by  four  inches  of  cannel,  and  in  this  last 
are  the  remains  oi  fishes  and  amphibians — twenty  new  species 
having  been  afforded  by  the  bed.  The  fishes  are  mostly  species 
of  Coelacanthus  and  Eurylepis,  with  one  of  Palseoniscus,  two  of 
Rhizodus,  and  many  spines  and  teeth  of  sharks.  Dr.  Newberry 
observes,  respecting  the  original  condition  of  the  place : — 

'*  All  these  animals  were  apparently  the  inhabitants  of  a  lagoon 
in  the  coal  marsL  While  it  continued  to  be  a  lagoon,  carbona- 
ceous mud,  derived  from  the  decomposition  of  the  soft  parts  of  the 
plants  growing  in  the  water  and  the  surrounding  marsh,  accumu- 
lated at  the  bottom,  with  innumerable  remains  of  the  various  ani- 
mated forms  that  for  ages  lived  and  died  in  the  water  above. 
There  came  a  time,  however, — after  enough  of  this  carbonaceous 
mud  had  gathered  to  form  a  layer  of  cannel  four  inches  thick — 


144  Scientific  Intelligence, 

when,  just  as  so  many  of  our  little  lakes  are  '  growing  up '  now, 
the  lagoon  was  closed  and  ultimately  all  filled  up  by  the  peat  that 
formed  its  margin.  This  peat  produced  the  ordinary  cubical  coal 
which  composes  the  mass  of  the  seam." 

The  Report  of  K  B.  Andrews  relates  to  the  Second  Greological 
District,  the  southeastern  quarter  of  the  State.  Pro£  Andrews 
first  speaks  of  the  occurrence  of  larj^e  boulders,  one  of  a  hundred 
tons,  m  the  eastern  part  of  Fairfield  Co.,  others  in  Perry  Co.  and 
Vinton  (/O.,  and  alludes  to  the  locality  of  boulders  of  white 

Suartz,  *^  some  as  lar^e  as  a  nail  keg,"  near  Ashland,  in  Boyd  Co., 
Kentucky ;  stating  that  this  is  the  most  southern  point  where  he 
has  seen  regular  drift  boulders.  They  are  on  the  high  hills,  bo^ 
dering  the  river,  at  least  200  feet  above  the  bed  of  the  stream. 

Under  the  head  of  the  several  geological  formations  of  this 
part  of  the  State,  the  results  of  his  recent  observations  are  next 

fiven,  including  numerous  sections,  and  a  large  amount  of  valoa- 
le  detail  with  regard  to  the  coal  beds,  limestones,  etc.  Froi, 
Andrews  shows  that  the  beds  of  coal,  as  well  as  of  intermediate 
rocks,  are  often  quite  limited  in  lateral  extent,  and  well  illustrates 
the  point  in  many  carefully  made  sections.  The  number  of  coal 
beds  consequently  is  not  the  same  in  different  regions,  but  is  con- 
stantly varying.  The  facts  throw  much  light  on  the  varying  con- 
ditions of  the  great  Carboniferous  marshes  of  Ohio. 
This  notice  will  be  continued  in  our  next  number. 
3.  Geological  Survey  of  California, — A  letter  from  the  State 
Greologist  of  California  to  the  Governor  of  the  State,  recently 
published,  gives  an  account  of  the  progress  of  the  work  during  the 
years  1870-71.  A  notice  of  some  of  the  important  results  have 
already  appeared  in  this  Journal,  viz :  of  the  publication  of  one 
part  of  the  map  of  Cen{ral  California,  on  a  scale  of  six  miles  to  an 
inch,  embracing  about  one-third  of  the  area  of  the  State,  and  the 
completion  of  the  first  volume  of  the  Ornithology  of  California, 
comprising  the  land  birds  of  western  America,  west  of  the  Rocky 
Mountains  and  north  of  Mexico.  Besides  these  results,  as  we 
learn  from  the  letter,  the  great  map  has  been  so  far  finished,  through 
the  topographical  labors  of  Mr.  (J.  F.  Hofmann  and  his  assistants, 
that  the  second  quarter  of  the  map  is  already  drawn,  and  the  en- 
graving will  be  finished  in  February  next ;  the  third  is  also  drawn, 
and  will  be  given  to  the  engraver  on  the  completion  of  the  second; 
the  fourth  is  about  two-thirds  drawn,  and  only  the  field  work  for 
the  remaining  third  is  yet  to  be  done.  The  whole  map  may  there- 
fore be  finished  two  years  from  the  present  time — the  engraving 
of  each  part  requiring  a  year. 

Prol  Whitney  announces  that  a  smaller  map  of  the  State,  on 
a  scale  of  1 8  miles  to  the  inch,  has  been  prepared  for  immediate 
publication,  for  the  use  of  the  State,  and  for  reference  in  connec- 
tion with  the  publications  of  the  Survey.  It  is  already  in  the 
engraver's  hands,  and  "  it  is  hoped  that  it  will  be  completed  before 
the  adjournment  of  the  Legislature."  This  map  will  be  made  the 
basis  of  the  preliminary  geological  map  of  the  State.  The  cuts 
for  the  second   volume  of   the  Ornithology  are  well  advanced 
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toward  completion,  and  will  probably  be  finished  in  the  spring. 
Drawings  have  been  begun  for  the  volume  on  Conchology,  under 
the  charge  of  Prof  P.  r.  Carpenter.  Mr.  Lesquereux  has  been 
engaged  to  describe  the  fossil  plants,  the  extent  of  the  collections  of 
which  have  been  creatly  increased.  Dr.  Leidy  has  made  prelim- 
inary reports  on  the  vertebrate  fossils,  and  will  go  forward  with 
the  volume  whenever  the  State  is  ready  for  its  publication ;  the 
species  are  of  great  interest,  embracing,  as  "  later  Tertiary ''  species, 
tne  elephant,  mastodon,  rhinoceros,  tapir,  camel,  llama,  several 
species  of  the  horse  family,  bison,  elotherium,  and  many  other 
extinct  species.  The  Botanical  volume  has  been  making  progress 
under  Professor  Brewer.  The  geological  investigations  have  been 
continued  along  the  Sierra  and  elsewhere,  preparing  the  way  for 
the  final  reports.  These  will  make  two  volumes,  one  on  general 
geology  ana  the  other  on  the  mines  and  usefxil  minerals,  or  econom- 
ical geology. 

The  survey  under  Professor  Whitney  has  performed  its  work 
thoroughly  and  faithfully,  and  produced  volumes  of  reports  unsur- 
passed ill  excellence  in  the  countrv.  Large  appropriations  to  it,  to 
nasten  on  the  completion  of  the  field  labors  and  the  publications, 
would  contribute  to  the  honor  and  best  interests  of  the  State,  as 
well  as  to  the  progress  of  science  throughout  the  country. 

The  United  States  ought  to  have  a  complete  geological  map  of 
its  whole  territory ;  and,  in  this  land  of  independent  States,  it  is 
the  duty  of  each  State  to  furnish  its  part  in  as  accurate  a  form  as 
the  science  of  the  country  admits  o£  The  completion  of  the  sur- 
vey of  California  has  been  earnestly  desired,  in  order  that  the 
western  border  of  the  map  may  be  finished  out ;  and  the  country 
at  large  will  have  reason  to  rejoice  if  this  Pacific  State  does  not 
hil  of  its  part  of  the  duty. 

3.  Note  on  the  discovery  of  fossils  in  the  "  Wtnooski  marble  ^^  cU 
Swanton^  Vt.;  by  K  Billings,  F.G.S.,  Palaeontologist  of  the  GeoL 
Surv.  Canada. — A  few  days  ago  Mr.  Solon  M.  AlHs,  of  Burlington, 
Vt.,  visited  our  museum  and  informed  me  that  he  had  a  specimen 
of  the  Winooski  marble  of  Swanton  which  contained  some  fossils. 
Since  then  he  has  sent  it  to  me.  It  contains,  abundantly,  a  species 
of  SaUereUa^  which  I  believe  to  be  the  8,  pulch^Ua  described  in 
my  PaL  Foss.,  vol.  i,  p.  1 8.  This  marble,  both  at  Swanton  and  St. 
Albans,  seems  to  underlie  the  Georgia  slates.  It  is  generally  of  a 
reddish,  mottled  color,  but  sometimes  gray  or  greenish.  The  lime- 
stone at  the  straits  of  Belle  Isle,  in  which  JS.  pulchella  is  found,  is 
also  red,  gray  and  greenish ;  and  is,  I  have  no  doubt,  of  the  same 
age.  At  this  latter  locality  it  overlies  a  red  or  brownish  sand- 
stone, conformably,  which  holds  Scolithus  linearis,  I  consider  the 
Belle  Isle  sandstone  to  be  the  ^^  Quartz  rock  "  of  the  Green  moun- 
tains of  Vermont.  In  that  case,  the  limestone  at  Belle  Isle  occu- 
pies, stratigraphically,  the  position  of  the  Stockbridge  limestone 
as  represented  by  Dr.  Emmons  in  his  American  Geology,  part  2, 
p.  19.  On  page  19  of  the  same  work,  Dr.  £.,  speakmg  of  the 
Stockbridge  limestone,  says :  ^^  It  is  reddish  at  WiUiamstown  and 
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is  intimately  blended  with  silex."  In  his  Report  on  the  Second 
Geological  District  of  New  York,  in  1838,  page  232  he  gives  a  section 
of  the  rocks  at  Burlington  combined  with  one  of  the  strata  at 
Port  Kent.  Hf  there  notices  a  gray  limestone  (at  Burlington)  of 
which  he  says : — *'  It  is  a  stratum,  which  in  Berkshire  county,  and 
other  parts  of  the  country,  has  generally  been  placed  among  the 
primary  rocks ;  it  is  identical  with  the  limestone  at  the  base  of 
Saddle  mountain,  and  which  covers  more  or  less  of  the  western 
flank  of  the  Green  Mountains.^  If  the  limestone  to  which  he 
alludes  is  one  of  the  gray  varieties  of  the  Winooski  marble,  then 
he  is  most  probably  right  I  believe  Mr.  Allis's  fossils  are  the 
first  that  have  been  found  in  the  Winooski  marble. 
Montreal,  Dec.  21st,  1871. 

4.  Yale  College  Expedition  to  the  Rocky  Mountains  and  Pacific 
Coast — ^The  second  scientific  party  from  Yale  Collcee,  in  charge 
of  Professor  O.  C.  Marsh,  which  left  New  Haven  in  June  last  to 
make  explorations  in  the  Rocky  Mountains  and  on  the  Pacific 
Coast,  returned  to  this  city  on  the  14th  of  January.  This  party, 
like  that  of  the  previous  year,  was  a  private  one,  consistmg  of 
Professor  Marsh  and  ten  recent  graduates  of  the  College. 

The  special  object  of  the  expedition  was  to  study  the  extinct 
vertebrates  of  the  far  west,  and  the  first  investigations  were  made 
in  July  and  August  in  the  Cretaceous  deposits  of  southwestern 
Kansas,  where  numerous  new  species  of  birds,  reptiles  and  fishes 
were  discovered.  During  September  and  October,  the  Tertiary 
beds  of  Wyoming  and  Idaho  were  examined,  and  a  large  number 
of  new  fossil  mammals,  birds,  reptiles  and  fishes  were  collected. 
The  remainder  of  the  autumn  was  spent  in  eastern  Oregon,  where 
many  new  and  interesting  Tertiary  mammals  were  found.  After 
a  short  visit  to  California  the  party  returned  east,  some  by  land, 
and  others  with  Professor  Marsh  via  Panama. 

The  Expedition  was  in  all  respects  successful,  and  the  more 
important  scientific  results  will  soon  be  made  public. 

5.  Discovery  of  a  tooth  of  a  Mastodon  in  Massachusetts  /  by 
E.  Hitchcock.  (From  a  letter  to  one  of  the  editors,  dated  Am- 
herst, Jan.  1 2, 1872).— I  have  seen  and  identified  a  mastodon^s  molar, 
which  was  found  in  the  town  of  Colcrain,  Mass.  It  was  shovelled 
out  of  a  muck  bed,  on  the  farm  of  Elias  Bard  well,  just  as  the 
ground  was  frozen  for  the  winter ;  and  in  the  spring  he  promises 
me  to  make  more  thorough  search  for  the  remainder  of  the 
skeleton. 

Colerain  is  a  north  border  town  in  our  state.  I  believe  that  do 
mastodon  remains  have  ever  been  found  before  in  Massachusetts. 

6.  Mineral  Resources  of  North  Carolina;  by  Dr.  F.  A.  Gesth, 
Consulting  Chemist  and  Geologist.  32  pp.  8vo.  Philadelphia,  1871. 
(From  the  Journal  of  the  Franklin  Institute). — Dr.  Genth  has  la- 
bored much  in  the  gold  regions  of  North  Carolina,  and  made  vari- 
ous chemical  investigations  of  the  minerals.  This  memoir  contaiiw 
the  results  of  his  researches.  No  better  authority  on  the  subject 
of  his  paper  exists  in  the  country. 
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7.  Final  Report  of  the  United  StcUes  Geological  Survey  of 
Nebraska^  and  portions  of  the  Adjacent  Territories,  made  under 
the  direction  of  the  CommiBsioner  of  the  General  Land  Office,  by 
F.  V,  Haydkn,  U.  S.  Geologist.  Ex.  Doc.  No.  19,  House  of  Rep- 
resentatives, 42d  Congress.  Ordered  to  be  printed  March  23d, 
1871.  264  pp.  8yo,  with  several  lithographic  plates  of  fossils  and 
a  geological  map. — This  very  valuable  Report  was  communicated 
to  the  Commission  of  the  General  Land  Office,  by  Dr.  Hay  den 
on  the  first  of  March,  1868.  It  contains  Reports  of  the  Geology 
of  different  counties  of  the  State,  with  a  chapter  on  the  coal  ^elds 
of  Colorado,  (including  a  general  review  of  the  facts  connected 
with  the  Lignite  formations  west  of  the  Mississippi),  and  a  brief 
account  of  the  geological  formations  along  the  route  of  the  Union 
Pacific  Railway,  Eastern  Division.  Dr.  Hayden  observes  in  his 
introductory  remarks,  that  the  State  of  Nebraska,  while  over 
three  hundred  and  sixty  miles  in  average  length  from  north  to 
south,  and  one  hundred  and  seventy  in  average  width,  presents  to 
view  the  rocks  of  only  three  geological  formations — the  Upper 
Carboniferous,  the  Cretaceous  and  the  Tertiary.  The  Carbonife- 
rous beds  thin  out  in  their  western  extension  and  almost  disappear 
in  the  region  of  the  Rocky  Mountains.  The  thickest  coal  beds 
are  12  to  30  inches  thick. 

The  larger  part  of  the  volume  is  occupied  by  the  Paleontologi- 
eal  Report  of  Mr.  F.  B.  Meek,  in  which  details  of  sections  and 
descriptions  and  figures  of  fossils  are  given  with  Mr.  Meek's  usual 
thoroughness  and  fidelity,  and  the  facts  connected  with  the  age  of 
the  beds  are  described  at  length.  Mr.  Meek  shows  that  instead  of 
being  part  Permian,  as  some  have  urged,  the  beds  belong  to  the 
Upper  Coal-measures,  and  contain  precisely  the  same  group  of 
fossils  that  are  found  at  that  horizon  throughout  the  West,  and 
eastward  to  Virginia.  He  also  discusses  the  question  of  age  on 
the  broader  ground  of  the  affinities  of  the  species  and  genera,  in- 
dependent of  their  known  range  in  this  country. 

There  are  eleven  plates  of  figures  of  fossils,  and  they  include 
nearly  all  the  Upper  Coal-measure  invertebrate  species ;  with  a 
few  exceptions  all  are  from  Mr.  Meek's  drawings.  Following  this 
Report,  there  is  a  short  paper  by  O.  H.  St.  John  on  fossil  fishes 
firom  the  Upper  Coal-measures  of  Nebraska,  and  another  by  S.  H. 
Scudder  on  the  Orthoptera  collected  in  Nebraska. 

8.  MierSy  Contributions  to  Botany,  Iconographic  and  Descrip- 
tive, detailing  the  Cfiaraxiters  of  Plants  that  are  either  new  or 
imperfectly  described,  to  which  are  added  Remarks  on  their  Affini- 
ties. 4to.  London :  Williams  and  Norgate.  1851-1871. — In  con- 
tinuation of  the  two  former  quarto  volumes,  entitled  Illustrations 
of  South  American  Plants,  we  have  the  present  collection  of  three 
volumes,  the  text  of  which  Is  a  reprint  of  papers  contributed,  at 
various  dates  within  the  last  twenty  years,  to  the  Annals  and 
Magazine  of  Natural  History,  with  indexes,  preface,  etc. ;  the 
illustrations  now  added  consisting  of  154  quarto  plates,  litho- 
graphed fr^m  Mr.  Miers'  own  excellent  drawings.    Still  another 
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Tolnme  is  before  us,  a  collection  of  the  Memoirs  which  oar  author 
has  published  in  the  Transactions  of  the  LinnsBan  Society  of 
Lonoon  between  the  years  1839  and  1869,  fourteen  papers,  Ula- 
strated  by  twenty-two  plate&  The  earlier  papers  of  this  hst  series 
are  those  upon  BurmanniacecB^  and  upon  nis  remarkable  new 
family  of  TriuriacecB  ;  the  most  elaborate  are  the  papers  on  the 
seed,  etc.,  of  Chisiaceag  and  Magnoliacece  (which  we  had  oocasion 
to  notice  at  the  time).  Among  the  later  memoirs  is  that  in  which 
still  another  genus  of  Burmanniacem  is  established  (and  the 
penetration  of  pollen-tubes  to  ovules  denied),  that  upon  Crescentia; 
that  upon  Goetzia  and  Espadea  (taken  as  distinct  genera),  with  a 
good  ngure  and  discussion  of  the  Cuban  plant,  of  most  uncertain 
relationship,  and  one  in  which  three  new  genera  of  Verbenaceas 
are  described. 

Returning  to  the  other  series  of  '' Contributions,'^  the  first  . 
Tolume  comprises  the  elaborate  articles  of  Mr.  Miers  upon  Oh- 
eacecB  and  Iccusinotcem ;  those  upon  CanellacecBy  Winteraceoe  (with 
mne  species  of  Drimys)^  Lardizabala^  and  the  StyraceoB  /  upon  the 
^'  vegetable  ovule  called  anatropous  ;^  additional  observations  on 
some  Olacaceous  senera ;  and  a  monograph  of  CoUetia  and  its 
allies.  The  second  volume  begins  with  the  monograph  on  the 
CalyceracecBy  admirably  illustrated  by  ten  plates,  and  largely  ez- 
tenmng  our  knowledge  of  this  small  family, — ^in  which  the  genera 
are  doubled  and  the  species  quadrupled  in  number ;  and  contains 

5apcr8  on  the  BignoniaceoB^  the  M<xti  plant  and  other  species  of 
lex  employed  in  the  preparation  of  Paraguay  Tea  ;  on  various 
genera;  on  Ooupiacece ;  on  Ephedra;  on  the  THcuepidariea ; 
and  upon  Heliotropiece  and  Cordiacem,  The  third  volume  con- 
tains "  a  complete  monograph  of  the  Menispermacece^^^  the  result 
of  a  long  and  diligent  investigation  of  this  family,  with  sixty-seven 

Slates,  from  a  selection  of  the  vast  number  of  drawings  made 
uring  studies  extending  over  about  thirty-five  years.  Neariy 
fifty-six  years  have  passed  since  the  publication  by  Mr.  Miers  of 
his  travels  in  Chili  and  La  Plata,  in  which  a  lon&r  and  honorable 
career  of  botanical  authorship  commenced  with  a  tist  of  the  plants 
he  collected.  a.  g. 

9.  S.  Watson^  Botany  of  a  Geological  Exploration  of  the 
Fortieth  Parallel  under  Clarence  King,  (Second  Notice.)— 
Under  the  modest  name  of  a  catalogue  of  the  known  plants  of 
Nevada  and  Utah,  Mr.  Watson  has  given  us  a  treatise,  not  to  say 
a  flora,  of  a  wide  stretch  of  country  between  the  Sierra  Nevada 
and  the  Rocky  Mountains,  which  is  invaluable  to  the  botanist 
studying  the  ])lants  of  that  region  in  herbaria,  and  still  more  to 
explorers  on  the  ground, — of  which  we  hope  there  may  be  many. 
For  not  only  are  new  or  revised  species  described,  but  all  species 
not  contained  in  the  common  eastern  manuals,  Ac,  which  every 
collector  is  supposed  to  possess;  the  characters  of  western  genen 
are  appended  m  foot-notes,  and  synopses  of  recently  elaborated 
genera— some  of  them  reprints  or  translations  of  scattered  papers 
with  corrections  or  additions,  others  original  revisions  by  the  eaitor 
himself— are  added  in  an  appendix,  so  as  to  afiTord  every  possible 
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help  to  the  student  or  collector  who  has  not  access  to  a  full  botani- 
cal library,  and  indeed  most  acceptable  facilities  to  those  few  who 
have. 

After  thus  calling  attention  to  a  yolume  of  so  much  importance, 
we  propose  to  restrict  our  conmients  to  sundry  details  of  criticism, 
or  points  of  information,  where  opportunity  occurs.      • 

Under  Thaiictrum  FencUeri  some  synonyms  are  adduced  which 
are  not  all  certain ;  as  there  is  another  Oregon  species  which  has 
been  confounded  with  T,  dioicum^  but  is  distinct  from  both  in  the 
fruit,  which  was  sparingly  collected  in  the  British  Boundary  ex- 
pedition, and  lately  by  Mr.  HalL 

Ranunculus  alismasfolvus  var.  montanus  is  essentially  equiva- 
lent to  the  var.  alUmellua  Gray ;  although  the  specimens  from  the 
"  head  of  Provo  River  in  the  Uintas  "  are  a  a  touter  and  larger- 
flowered  form,  identical  with  Parry's  No.  79,  which  we  had 
wrongly  named  when  distributed  and  which  may  be  rightly  charac- 
terized as  merely  a  dwarf  mountain  state  of  Geyer's  Ji,  alismcB- 
folius.  We  may  now  add  that  there  is  a  much  older  name  for 
this  species,  especially  for  this  mountain  form  of  it,  viz.,  JK,  JPseudo- 
Hirculua  of  Schrank,  1842,  a  Songarian  plant.  It  may  also  be 
noted  that,  while  this  species  in  £astem  America  takes  the  place 
of  the  European  R.  Flammula^  both  occur  on  the  western  side  of 
the  continent  (as  also  in  Siberia),  and  in  forms  so  much  alike  that 
only  the  character  of  the  style  and  that  of  the  petal  and  its  scale 
(so  well  indicated  by  Mr.  Watson)  will  serve  to  distinguish  thenL 
Of  amply  developed  R.  Flammula — as  large  as  any  European 
form — copious  specimens  have  been  collected  in  Oregon,  last  year, 
by  Mr.  Elihu  Hall,  and  are  soon  to  be  distributed. 

As  to  R./aseictdaris^  there  is  no  clear  evidence  that  this  species 
extends  to  California,  Nevada,  or  even  to  Oregon.  The  plant 
referred  to  and  so  named  in  LyalPs  collection,  though  not  in  fruit, 
is  apparently  R.  orthorhynchua^  a  plant  most  rare  m  collections, 
but  now,  thanks  to  E.  Hall's  collection  of  last  summer,  likely  to 
be  supplied  to  botanists.  As  to  Mr.  W  atson's  R.  orthorhynchua 
var.  aipinuSy  that  is  certainly  not  of  this  species,  but  a  wholly  new 
one,  unless  it  be  the  rare  and  to  us  obscure  R,  pedati/iaus  of 
Smith,  or  at  least  of  Hooker.  For  since  Schlechtendal's  plant  of 
that  name  has  been  referred  to  R.  affinis^  the  Siberian  one  of 
Smith  may  also  be  of  that  species. 

A  yellow-flowered  AquHegia^  with  flowers  rather  smaller  and 
sometimes  much  smaller  than  those  of  A.  Canadensis^  and  with 
spurs  shorter  than  the  widely  spreading  sepals,  after  the  manner 
of  A.  formosa^  and  more  or  less  curved  (thus  approaching  the 
European  type),  which  has  been  collected  by  Lyall,  feourgeau,  and 
others,  is  now  characterized  as  a  new  species,  under  the  name  of 
A,  flavescens  Watson.  It  should  be  noted  that  this  has  been 
cultivated  in  European  gardens,  from  seeds  collected  by  Roezl, 
under  the  name  of  A,  aurea,  but  it  is  doubtful  if  yet  published 
under  that  name. 

The  CrucifercB  constitute  an  important  order  in  the  interior 
basin  and  its  borders.     One  of  Mr.  Watson's  most  notable  dis- 
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ooyeries  is  that  of  Brown's  Parrya  macrocarpa^  hitherto  found 
only  on  the  Arctic  coast  It  was  detected  on  the  highest  peak  of 
the  Umtas,  at  an  altitude  of  12,000  feet.  The  next  point  of 
interest  is  found  in  our  author's  discoyeries  and  views  of  plants  of 
the  Streptanthus  and  Thelypodium  type.  Two  or  three  well- 
marked  ne\|  species  are  introduced,  and  Nuttall's  obscure  Str^ianr 
thus  cordatua  is  confidently  identified.  In  the  present  view  this  if 
the  only  Streptanthua  of  the  collection ;  Mr.  Watson,  having 
ascertained  that  several  species,  such  as  8.  procerus^  the  carious 
8,  craseicaulis^  and  two  new  species,  have  oblone  seeds  in  a  terete 
elongated  pod,  and  cotyledons  inclining  to  be  ucmnbent  in  the 
manner  of  Thdypodium^  combines  them  into  his  new  genus, 
Caulanthtut,  And  lodanthiu^  with  a  few  other  species,  some  of 
which  had  already  been  excluded  from  StreptantkuSy  are  referred, 
as  had  also  been  tentatively  suggested,  to  Thelypodium,  Which 
is  all  to  be  highly  approved,  except,  perhaps,  the  expediency  of 
the  new  genus,  when  all  could  be  disposea  in  the  two  genera: 
Streptantnua  for  the  species  with  flat  or  flattish  pods,  flat  seeds, 
and  truly  accumbent  cotyledons ;  Thelypodium^  for  those  with 
more  or  less  terete  pods,  narrow  seeds,  and  more  or  less  incumbent 
cotyledons. 

We  are  bound,  moreover,  to  take  steps  for  the  suppression  of 
a  nominal  species  which  is  here  introduced  in  consequence  of  our 
own  short-sightedness.  In  an  evil  moment  we  gave  the  name  of 
8melow8kiaf  Califomica  to  a  plant  of  Prof.  Brewer's  collections, 
thought  to  be  perennial,  with  exceedingly  short  few-seeded  pods. 
This  Mr.  Watson  identified  with  a  common  Sisymbrium  of  the 
region,  distinguished  from  8,  canescens  by  its  seeds,  strictly  in  a 
single  series,  and  transferring  the  name,  calls  it  8,  Califorfiicum, 
He  had  overlooked  an  article  in  this  Journal  (for  Sept.  1866)  upon 
this  Sojyhia  group  of  8isynibriinn^  from  whicli  it  would  have  been 
seen  that  the  plant  in  question  is  Sisymbrium,  incisttm  of  Engelmann, 
and  the  later  8,  longipediceUatum  of  Fournier,  besides  one  or  two 
other  names  of  the  same  author  more  or  less  strictly  referable  to 

it.  A.  G. 

10.  Plants  of  Oregon, — Mr.  Elihu  Hall,  well-known  as  an 
excellent  and  enterprising  collector,  during  the  past  season  made 
an  extensive  collection  of  dried  plants  in  Oregon,  which  are  to  be 
distributed  in  sets  as  soon  as  the  materials  can  be  put  in  order. 
The  full  sets  will  contain  five  or  six  hundred  species,  and  Mr.  Hall 
offers  them  to  subscribers  at  eight  dollars  per  hundred  specimens. 
So  far  as  the  examination  has  gone,  a  good  number  of  rare  and  in- 
teresting, and  some  wholly  neiv  species  are  brought  to  light 
Plants  of  this  region  being  far  from  common  in  herbaria  gene- 
rally, it  is  thought  that  these  sets  will  at  once  be  taken  up.  As 
Mr.  Hall  is  likely  to  be  very  soon  engaged  in  another  exploration, 
intending  subscribers  may  address  Mr.  Charles  Wright,  Harvard 
University  Herbarium,  Cambridge,  Mass.  a.  g. 

1 1.  Saunders*  Mefugium  Botanicum, — This  Botanical  Bejuge, 
disinterestedly  established  and  maintained  by  W.  Wilson  Saun- 
ders, F.R.S.,  is  not  an  asylum  for  decayed  botanists,  but  a  periodi- 
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cal  or  occasional  publication,  and  its  descriptive  English  title  is, 
Figures  and  Descriptions^  from  living  Specimens^  of  little  knovm 
or  new  Plants  of  Botanical  Interest  It  is  in  royal  octavo  form ; 
the  plates  are  by  W.  H.  Fitch ;  the  descriptions  by  Prof.  Reich- 
enbach  of  Hamburgh  as  to  the  Orchids,  and  for  other  plants  by 
3f r.  Baker  of  Kew,  whose  name  appears  alone  upon  the  title-page 
of  the  later  parts.  Each  part  contains  about  24  plates  and  a  varia- 
ble amount  of  letter-press — commonly  a  single  leaf  or  a  single  page 
accompanying  the  plate ;  sometimes  a  genus  or  a  group  is  treated 
systematically  and  more  at  length.  The  first  and  second  parts 
were  issued  m  the  year  1868;  part  three,  corajpleting  the  first 
volume,  early  in  1869.  Of  voL  il,  devoted  to  Orchids,  the  first 
part  appeared  in  the  summer  of  the  latter  year ;  tlie  other  parts 
still  lag.  But  vol.  Ill  was  promptly  issued  in  the  autumn  of  1869 
and  the  early  part  of  1870;  the  first  part  of  the  fourth  volume 
bears  the  date  of  Sept,  1870,  the  second  of  April,  1871.  The 
plates  are  neatly  lithographed  by  the  artist  himself^  and  are  partly 
colored — all  that  is  needful  in  this  respect  for  botanical  pur- 
poses. The  editor,  Mr.  Saunders,  supphes  notes  respecting  the 
culture  and  the  sources  of  the  plants  illustrated.  The  plants 
preferred  for  illustration  are  succulents  generally,  bulbous  plants, 
Arctce(By  Orchids,  Geraniacece^  Ac,  which  the  editor  has  cultivated 
for  the  sake  of  a  better  understanding  of  their  structure  and  char- 
acters, these  not  being  well  to  be  made  out  in  dried  specimens, 
nor  easily  rendered  in  a  descriptioiL  Among  these  the  species  of 
Cotyledon  (including  Echeveria)^  now  favorite  succulents  in  culti- 
vation, are  fully  illustrated ;  and  an  analytical  table  of  the  Ameri- 
can species  {Scheveriay  29  in  number),  drawn  up  by  Mr.  Baker, 
will  be  very  useful  to  cultivators.  So,  also,  in  the  third  volume, 
Mr.  Baker  has  given  a  monograph  of  Ledebouria^  treated  as  a 
section  of  Scilla,  with  some  revision  of  that  genus  and  its  nearest 
relatives.  From  Scitta  Mr.  Baker  decidedly  excludes  Camassia 
(both  eastern  and  western  American  species) — as  Dr.  Torrey  had 
previously  and  Mr.  Watson  recently  done — on  the  ground  of  geo- 
graphical distribution,  several -nerved  perianth,  and  hypogynous 
stamens.     The  latter  character,  however,  is  not  quite  decidea. 

A.    G. 

1 2.  The  Inflorescence  or  Flower  in  Euphorbia, — Eugene  War- 
ming has  published  in  the  Videnskabelige  Meddelelser  fra  Natur- 
historisk  Forenirig  i  KjohenJiavn^  for  the  year  1871,  an  article  of 
1 08  pages  upon  the  question  whether  the  Uyathium  of  Euphorbia 
is  a  flower  or  an  inflorescence.  The  development  of  the  cup  and 
its  contents  are  studied  and  illustrated  by  numerous  figures,  nlling 
three  plates,  and  various  diagrams  are  given  in  wood-cuts.  The 
language  is  Danish ;  but,  according  to  an  excellent  usage  newly  in- 
troduced, a  recapitulation  is  appended  in  French.  The  current 
view,  which  appears  to  have  originated  with  Lamarck,  but  was  com- 
pleted and  fully  developed,  not  to  say  established,  by  R.  Brown, 
nas  been  recently  combated  by  Payen  and  by  Baillon,  who  have 
revived  the  Linnaean  idea  that  the  cup  is  a  perianth,  and  its  con- 
tents the  genitalia  of  a  single  hermaphrodite  flower.     This  view 


162  ScierUific  Intelligence, 

they  sustain  by  a  study  of  the  organogeny  of  JSupharbia,  Dr. 
Warming  has  now  also  investigated  the  organogeny  in  fourteen 
common  species  of  the  genus ;  by  it  and  by  a  comparison  with  the 
plan  of  ramification,  as  well  as  by  comparison  with  other  genera 
of  the  family,  he  is  led  to  re-affirm  the  Brunonian  doctrine.  The 
involucre,  he  maintains,  is  composed  of  five  leaves,  as  Keeper  had 
concluded,  but  on  less  exact  grounds.  Its  glands,  however  im- 
portant the  part  they  play  in  fertilization,  are  not  foliar  organs, 
nor  homologous  with  stipules,  <&c.,  but  are  to  be  likened  to  those 
on  the  margins  of  the  leaves  of  various  MipharbiaeeuSy  and  iipon 
the  bracts  and  bractlets  of  several  species  of  JEuphorbiiL  The 
male  flowers  (single  pedicellate  stamens)  develop  from  five  axillary 
buds,  one  in  the  axil  of  each  leaf  of  the  involucre,  and  so  are  in 
five  fascicles,  each  fascicle  representing  a  uniparous  scorpioid 
cyme.  The  interfloral  scales  develop,  as  Payen  and  Baillon  had 
snown,  much  later  than  the  male  flowers  they  accompany ;  but  Dr. 
Warming  is  not  disposed  for  all  that  to  deny  that  they  are  true 
leaves,  though  it  is  an  objection  that  they  are  not  constant  as  re- 
spects position  or  number,  being  sometimes  fewer,  sometimes  more 
numerous  than  the  male  flowers,  and  sometimes  only  one  between 
two  scorpioid  cymes.  In  the  development  the  involucre  is  formed, 
and  the  first  flower  of  each  of  the  five  male  fascicles  sketched, 
before  the  female  blossom  originates.  The  three  carpels,  having 
a  divergence  of  120°,  cannot  be  exactly  opposite  three  of  the  five 
bracts  of  the  involucre  (Baillon  describing  the  cells  as  superposed 
to  the  first  three  sepals) ;  nor  is  the  median  carpel  turned  toward 
the  main  axis,  but  away  from  it,  just  as  in  Wydler's  diagram,  L  e. 
facing  the  space  between  the  leaves  two  and  five  of  the  invo- 
lucre, that  toward  which  the  Cyathium  inclines  in  anthesis. 

So  Euphorbia^  upon  the  couception  now  re-vindicated,  is  in 
harmony  with  all  other  Euphorhiaceay  in  having  unisexual  flowers, 
in  themselves  simple,  but  with  inflorescence  often  very  complicated 

A.    G. 

13.  Botanical  Necrology ^  1870-1871.  —  Taking  up  anew  the 
record  which  has  been  omitted  for  the  last  year  or  two : — 

Franz  Ungkr,  of  Gratz,  was  found  dead  on  the  moniing 
of  the  13th  of  February,  1870,  under  mysterious  circumstances, 
which  suggested  violence,  but  the  suspicion  has  not  been  verified 
Unsjer  was  distinguished  first  in  Physiological,  afterwards  in  Fos- 
sil Botany. 

Jean  LAveille  died  at  Paris,  Feb.  3,  1870,  a  well-known 
Mycologist. 

G.  S.  pEROTi'ET,  for  many  years  director  of  the  Botanic  Garden 
at  Pondicherry,  died  near  the  beginning  of  the  same  year. 

Carl  Muller  of  Berlin,  the  continuiitor  of  Walpers'  Annales, 
June  21,  1870.  The  publication  of  the  7th  volume  of  this  work 
has  been  completed  since  his  decease. 

Franz  Ruprecht,  of  the  St.  Petersburgh  Academy,  a  botAnist 
of  distinction,  August  4,  1870.  His  office  as  keeper  of  the  Herba- 
rium is  filled  by  Dr.  Maxiniowitz. 
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Baron  Chables  von  Hugel,  an  Australian  explorer  and  scien- 
tific cultivator,  founder  of  the  collection  of  live  plants  acquired  by 
Prince  Demidoff,  and  lately  dispersed  at  the  sale  of  the  collections 
at  the  Villa  Demidoff, — died  in  Belgium,  where  he  was  Austrian 
Minister,  in  the  summer  of  1870. 

Tho&las  Anderson,  late  Superintendent  of  the  Botanic  Garden 
at  Calcutta,  an  excellent  botanist,  who  has  done  much  good  work 
and  from  whom  much  more  was  expected  upon  AcafithacecBy  died 
at  Edinburgh,  Oct,  26,  1870. 

F.  A.  W.  MiQUEL,  the  most  distinguished  botanist  of  the  Neth- 
erlands and  Director  of  the  Ley  den  Herbarium,  as  well  as  Professor 
of  Botany  at  Utrecht,  died  January  23,  1871,  at  the  age  of  only 
69  years. 

13.  S.  G.  Lantzius-Beninga,  chiefly  known  for  his  researches 
upon  the  structure  of  the  spore-case  of  Mosses,  died  at  Gdttingon, 
Jlarch  6,  1871. 

Carl  H.  Schultz-Schultzenstein,  Professor  of  Physiology  at 
the  University  of  Berlin,  who  wrote  voluminously  upon  Cyclosis 
and  Vessels  of  the  Latex,  died  March  23,  1871. 

William  Wilson,  of  Warrington,  England,  the  veteran  Muscolo- 
ffist,  former  associate  with  Sir  Wm.  Hooker  in  the  Muscologia 
Britannica,  and  sole  author  of  the  last  edition  of  that  work,  or 
rather  of  the  Bryologia  Britannica,  died  April  3,  1871,  at  the 
asfe  of  72. 

Carl  Theodor  Hartweg,  at  one  time  botanical  traveler  and 
collector  for  the  London  Horticultural  Society  in  Mexico,  South 
America,  and  California  (the  dried  plants  enumerated  by  Bentham 
in  PlantaB  Hartwegianse),  and  of  late  director  of  the  Grand  Ducal 
Gardens  at  Swetzingen,  I3aden,  died  February  3,  1871. 

Paul  Rohrbach,  of  Berlin,  a  most  promismg  botanist,  who  has 
lately  revised  the  SilenecB^  Typhacece^  Ac,  with  great  credit,  died 
June  3,  1871,  before  he  had  completed  his  26th  year. 

Julius  Mildb,  of  Breslau,  an  investigator  of  Equisetacece^  and 
later  of  Ferns,  died  July  3,  1871. 

Ramon  de  la  Sagra,  a  Spanish  botanist  long  resident  in  Cuba, 
for  whose  work  upon  the  civil  and  natural  history  of  that  island 
Montague  contributed  the  publication  of  the  lower  Cryptogamia, 
and  Achille  Richard  commenced  that  of  the  Phanerogamia,  died 
in  June,  1871. 

Henry  Lecoq,  of  Clermont-Ferrand,  France,  author  of  a  most 
elaborate  work  on  the  Geography  of  the  Plants  of  Europe,  and 
a  distinguished  French  botanist,  died  August  4,  1871. 

Siegfried  Reissek,  keeper  of  the  Imperial  Herbarium  at 
Vienna,  and  author  of  some  good  botanical  papers,  died  November 
9,  1871. 

James  De  Carle  Sowerbt,  son  of  the  artist  of  the  original 
figures  of  the  British  Botany,  and  who  himself  drew  most  oi  the 
plates  of  the  Supplement,  died  in  London,  August  26,  1871,  at  the 
age  of  84. 

Berthold  Seem  ANN,  editor  of  the  Journal  of  Botany,  British  and 
Foreign,  author  of  the  Botany  of  the  Voyage  of  the  Herald,  of  the 
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Flora  Vitiensis  (of  which  the  last  fasciculus  has  been  unacountably 
delayed  for  the  past  three  years),  and  of  other  botauical  writings, 
— a  very  enterprising  botanist,  but  of  late  years  much  occupied  in 
business  affairs  in  Central  America, — died  of  fever  in  Nicaragua  in 
November  last,  as  we  learn  from  a  brief  announcement  of  the  sad 
event  in  the  Gardeners'  Chronicle  of  Dec.  16. 

Sebastian  RknA  Lenormand,  Vire,  France.  A  wide  circle  of 
correspondents  and  friends  will  share  onr  regret  upon  being  in- 
formed of  the  death  of  this  venerable  botanist  (specially  an  adept 
in  Algology),  and  most  charming  man.  This  occurred  on  the 
11th  of  December,  1871,  in  the  76th  year  of  his  age.  a.  g. 

14.  Fish-nest  in  the  sea-tceed  of  the  Sargasso  Secu  Extracts 
from  a  letter  from  Professor  Agassiz  to  Prof  Peirce,  Superinten- 
dent XJ.  S.  Coast  Survey,  dated  llassler  Expedition,  St.  Thomas, 
Dec.  15,  1871. — *  *  *  The  most  interestmg  discovery  of  the 
voyage  thus  far  is  the  finding  of  a  nest  built  by  a  fish,  floating  on 
the  broad  ocean  with  its  live  freight.  On  the  18th  of  the  month, 
Mr.  Mansfield,  one  of  the  officers  of  the  Hassler,  brought  me  a  ball 
of  Gulf  weed  which  he  had  just  picked  up,  and  which  excited  my 
curiosity  to  the  utmost.  It  w^as  a  round  mass  of  sargassum  about 
the  size  of  two  fists,  rolled  up  together.  The  whole  consisted,  to 
all  appearance,  of  nothing  but  Gulf  weed,  the  branches  and  leaves 
of  which  were,  however,  evidently  knit  together,  and  not  merely 
balled  into  a  roundish  mass ;  for,  though  some  of  the  leaves  ana 
branches  hung  loose  from  the  rest,  it  became  at  once  visible  that 
the  bulk  of  the  ball  was  held  together  by  threads  trending  in  every 
direction,  among  the  sea-weed,  as  if  a  couple  of  handfiils  of 
branches  of  sargassum  had  been  rolled  up  together  with  elastic 
threads  trending  in  every  direction.  Put  back  into  a  large  bowl 
of  water,  it  became  apparent  that  this  mass  of  sea-weed  was  a 
nest,  the  central  part  of  which  was  more  closely  bound  up  together 
in  the  form  of  a  ball,  with  several  loose  branches  extending  in 
various  directions,  by  which  the  whole  was  ke])t  fioating. 

A  more  careful  examination  very  soon  revealed  the  fact  that  the 
elastic  threads  which  held  the  Gulf  weed  together  were  beaded 
at  intervals,  sometimes  two  or  three  beads  being  close  together,  or 
a  bunch  of  them  hanging  from  the  same  cluster  of  threads,  or  they 
were,  more  rarely,  scattered  at  a  greater  distance  one  from  the 
other.  Nowhere  was  there  much  regularity  observable  in  the 
distribution  of  the  beads,  and  they  were  found  scattered  through- 
out the  whole  ball  of  sea-weeds  pretty  uniformly.  The  beads 
themselves  were  about  the  size  of  an  ordinary  pm's  head.  We 
had,  no  doubt,  a  nest  before  us,  of  the  most  curious  kind :  full  of 
eggs  too  ;  the  eggs  scattered  throughout  the  mass  of  the  nest  and 
not  placed  together  in  a  cavity  of  the  whole  structure.  WTiat 
animal  could  have  built  this  singular  nest,  was  the  next  question. 
It  did  not  take  much  time  to  ascertain  the  class  of  the  animal 
kingdom  to  which  it  belongs.  A  common  pocket  lens  at  once 
revealed  two  large  eyes  upon  the  side  of  the  head,  and  a  tail  bent 
over  the  back  of  the  body,  as  the  embryo  uniformly  appears  in 
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ordinary  fishes  shortly  before  the  period  of  hatching.  The  many 
empty  egg-cases  observed  in  the  nest  gave  promise  of  an  early 
opportunity  of  seeing  some  embryos  freeing  themselves  from  their 
envelope.  Meanwhile,  a  number  of  these  eggs  with  live  embryos 
were  cut  out  of  the  nest  and  placed  in  separate  glass  jars  to 
multiply  the  chances  of  preserving  them,  while  the  nest  as  a  whole 
was  secured  in  alcohol,  as  a  memorial  of  our  unexpected  discovery. 
The  next  day  I  found  two  embryos  in  one  of  my  glass  jars ;  they 
occasionally  moved  in  jerks,  and  then  rested  for  a  long  while 
motionless  upon  the  bottom  of  the  jar.  On  the  third  day  I  had 
over  a  dozen  of  these  young  fishes  in  my  rack,  the  oldest  of  which 
began  to  be  more  active,  and  promised  to  afford  further  opportuni- 
ties for  study. 

*  *  *  But  what  kind  of  fish  was  this  ?  About  the  time  of 
hatching,  the  fins  of  this  class  of  animals  differ  too  much  from 
those  of  the  adult,  and  the  general  form  exhibits  too  few  peculiari- 
ties, to  afford  any  clue  to  this  problem.  I  could  suppose  only  that 
it  would  probably  prove  to  be  one  of  the  pelagic  species  of  the 
Atlantic,  and  of  these  the  most  common  are  Exocoetus,  Naucrates, 
Scopelus,  Chironectes,  Syngnathue,  Mon acanthus,  Tetraodon  and 
Diodon.  Was  there  a  way  to  come  nearer  to  a  correct  solution  of 
my  doubts? 

As  I  had  in  former  years  made  a  somewhat  extensive  study  of 
the  pigment  cells  of  the  skin,  in  a  variety  of  young  fishes,  I  now 
resorted  to  this  method  to  identify  my  embryos.  Happily  we  had 
on  board  several  pelagic  fishes  alive,  which  could  afford  means  of 
comparison,  but  unfortunately  the  steamer  was  shaking  too  much 
and  rolling  too  heavily,  for  microscopic  observation  of  even  moder- 
ately high  powers.  Nothing,  however,  should  be  left  untried,  and 
the  very  first  comparison  I  made  secured  the  desired  result.  The 
pigment  cells  of  a  young  Chironectes  pictus  proved  identical  with 
those  of  our  little  embryos. 

It  thus  stands  as  a  well  authenticated  fact  that  the  com- 
mon pelagic  Chironectes  of  the  Atlantic  (named  Chironectes  pictus 
by  (Juvier),  builds  a  nest  for  its  eggs  in  which  the  progeny  is 
wrapi)ed  up  with  the  materials  of  which  the  nest  itself  is  com- 
po«ed;  and  as  these  materials  are  living  Gulf  weed,  the  fish- 
cradle,  rocking  upon  the  deep  ocean,  is  earned  along  as  an  undying 
arbor,  affording  at  the  same  time  protection  and  afterward  food  for 
its  living  freight. 

This  marvelous  story  acquires  additional  interest  if  we  now  take 
into  consideration  what  are  the  characteristic  peculiarities  of  the 
Chironectes.  As  its  name  indicates,  it  has  fins  like  hands  ;  that  is 
to  say,  the  pectoral  fins  are  supported  by  a  kind  of  prolonged, 
wristlike  appendages,  and  the  rays  of  the  ventrals  are  not  unlike 
rude  fingers.  With  these  limbs  these  fishes  have  Jong  been  known 
to  attach  themselves  to  sea-weed,  and  rather  to  walk  than  to  swim 
in  their  natural  element.  But  now  that  we  have  become  acquainted 
with  their  mode  of  reproduction,  it  may  fairly  be  asked  if  the  most 
important  use  to  which  their  peculiarly  constructed  fins  are  put  is 
not  probably  in  building  their  nest. 
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*  *  *  AH  the  officers  of  the  Hassler  are  indefatigable  in  their 
efforts  to  help  oar  investigations,  and  even  the  men  show  nsefbl 
interest  in  our  proceedings.  We  have  just  reached  St.  Thomas,  so 
that  I  have  nothing  to  add  as  to  observations  made  here. 

16.  On  the  Phosphorescence  of  Animals, — Prof.  Panceri,  of 
Naples,  has  been  studying  for  some  time  past  the  phosphorescence 
of  marine  animals.  He  has  examined  ^octiluca,  ^eroe,  Pjfrasoma^ 
PholaSy  Chcetopterus^  and  has  lately  published  a  paper  on  the 
phosphorescence  of  Pennattda,  He  nnds  in  all  cases  that  the  phos- 
phorescence is  due  to  matter  cast  off  by  the  animal — it  is  a  prop- 
erty of  dead  separated  matter,  not  of  the  living  tissues.  In  all 
cases  (excepting  J^octUiLca)  he  also  finds  that  this  matter  is  secreted 
by  ylaiids^  possibly  special  for  this  purpose,  but  more  probably 
the  phosphorescence  is  a  secondary  propertv  of  the  secretion.  Fur 
ther,  the  secretion  contains  epithelial  cells  m  a  state  of  fatty  degen- 
eration, and  it  is  these  fatty  cells  and  the  fat  which  they  give  rise 
to  which  are  phosphorescent.  Hence  the  phosphorescence  of  mar- 
ine animals  is  brought  under  the  same  category  as  the  phospho- 
rescence of  decaying  fish  and  bones.  It  is  due  to  the  formation  in 
decomposition  of  phospheric  hydro-carbon,  or  possibly  of  phos- 
phuretted  hydrogen  itself.     In  PenncUula  Prof.  Panceri  has  made 

{)ho8phore8cence  the  means  of  studying  a  more  important  physio- 
ogical  question — ^namely,  the  rate  of  transmission  of  an  irritation. 
For  when  one  extremity  of  a  Pennatula  is  irritated,  a  stream  of 
phosphorescent  light  runs  along  the  whole  length  of  the  polyp- 
colony,  indicating  thus  by  its  passage  the  rate  of  the  transmission 
of  the  irritation.  This  admits  of  accurate  measurement,  and  fvn- 
nishes  data  for  extending  Hclmholtz^s  and  Donder's  inquiries  to 
animals  so  widely  separated  from  their  "  Versuchs-thiere "  as  the 
Coele?iterata,  It  is  also  a  proof  of  the  thoroughness  of  Prof.  Pan- 
ceri's  investigation  that  he  has  made  use  of  the  spectroscope  for 
studying  the  light  of  phosphorescence. — Nfiture,  Dec.  14. 

16.  Application  of  Photography  to  Illustrations  of  NcUnral 
History,  Bulletin  of  the  Museum  of  Coynparative  Zoology^  iii,  Na 
2  ;  by  Alexander  Agassiz. — ^This  paper  is  accompanied  by  two 
excellent  samples  of  what  can  be  done  toward  securing  most  accu- 
rate and  permanent  plates  by  some  of  the  new  photographic 
methods.  The  plates  are  some  of  those  that  have  been  prepared 
for  the  "  Revision  of  the  Echini,"  upon  which  Mr.  Agassiz  is  now 
engaged.  One  of  them,  illustrating  E(*hinocidaris  punctiUcUaj  is 
by  the  "  Albert"  process,  and  the  other,  representing  a  section  of 
Laganum^  is  printed  by  the  "  Woodbury  "  process.  The  latter 
retains  the  appearance  and  beauty  of  a  fine  photographic  print 
most  perfectly.  There  can  be  no  doubt  but  that  these  and  similar 
processes  are  destined  to  create  an  entire  revolution  in  the  illustra- 
tion of  works  on  Natural  History,  where  absolute  accuracy  and 
fidelity  to  nature  are  of  paramount  importance.  v. 

17.  Microscopy  and  the  Atnerican  Naturalist — In  entering 
upon  their  sixth  volume,  the  editors  of  the  American  Naturalist 
announce  that  they  have  established  a  department  of  microscopy, 
with  Dr.  R.  H.  Ward,  of  Troy,  N.  Y.  as  special  editor.    TIub 
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judicious  improvement  in  a  journal  already  so  ably  and  satisfac- 
torily conducted,  and  so  universally  approved  by  naturalists,  can- 
not fail  to  please  the  foimer  subscribers,  and  secure  new  ones, 
and  considering  the  small  amount  of  microscopic  literature  pub- 
lished in  this  country,  as  compared  with  the  amount  of  work  act- 
ually done  by  our  microscopists,  and  the  very  general  interest  in 
the  subject,  it  is  a  change  in  every  way  desirable.  v. 

18.  Anatomisch-^stematische  Beschreibung  der  Alcyonarien^ 
erste  Abtheilung;  die  PenncUuliden^  zweite  JIdlftey  erstes  Hefty  mit 
vii  Tafeln;  by  A.  E5llikeb,  Frankfort,  1871. — In  this  part  of  Dr. 
E&Uiker's  excellent  and  almost  exhaustive  work  upon  the  Pennatu- 
lians,  he  describes  and  illustrates  the  genera,  Haliaceptruniy  Virgu- 
laria  (15  species),  Stylatula  (8  species),  Acanthojytilumy  a  new  genus 
founded  upon  two  species  from  the  Gulf-stream  explorations  of 
Ponrtales,  Scytaliumy  Pavonaria^  ITcUipteriSy  and  Funicylina. 

A  laree  part  of  the  work  is  devoted  to  descriptions  of  the  anat- 
omy and  histology  of  the  various  genera  and  species.  v. 

19.  lUustratea  Catalogue  of  the  Museum  of  Comparative  Zool- 
ogy. No.  VL  Supplement  to  the  Ophiuridce  and  AstrophytidcBy 
with  two  plates;  by  Thsod.  Lyman,  Cambridge,  1871. — We  defer 
to  the  next  number  a  notice  of  this  work  by  Dr.  Chr.  Ltltken. 

in.  Astronomy. 

1.  Stellar  Photography. — We  are  happy  to  learn  that,  through 
the  liberality  of  members  of  his  own^ana  his  wife's  familv,  means 
have  been  obtained  to  enable  Dr.  B.  A.  Gould  to  avail  himself  of 
the  inventions  of  Lewis  M.  Rutherfurd,  £sq.,  and  obtain  photo- 
graphs of  the  principal  constellations  in  the  southern  heavens. 
The  importance  of  this  in  a  scientific  point  of  view  is  thus  clearly 
stated  m  a  letter  from  Professor  Peirce  to  Hon.  Josiah  Quincy. 
^'This  addition  to  astronomical  research  is  unsurpassed  by  any 
step  of  the  kind  that  has  ever  been  taken.  The  photographs  afford 
just  as  goodan  opportunity  for  new  and  ori^nal  investigation  of  the 
relative  position  of  the  near  stars,  as  would  oe  derived  from  the  stars 
themselves  as  seen  through  the  most  powerful  telescopes.  They  are 
indisputable  facts,  unbiased  by  personal  defects  of  observation,  and 
which  convey  to  all  future  times  the  actual  places  of  the  stars  when 
the  photographs  were  taken."  Dr.  Sellack,  Ph.D.,  a  scientific  photo- 
grapher, after  spending  some  weeks  in  the  observatory  of  Mr.  Kuth- 
eriurd,  has  sailed  for  Buenos  Ayres  with  all  the  necessary  apparatus 
for  obtaining  these  photographs.  Since  his  residence  in  Cordoba,  Dr. 
Gotdd  has  been  making  an  uranometry  of  the  southern  heavens — 
a  catalogue  and  maps  of  all  the  stars  visible  to  the  naked  eye  on 
the  clearest  nights,  together  with  a  determination  of  their  positions. 
Owing  to  the  cleamess  of  the  sky,  he  has  found  many  more  than  have 
previously  been  known.  For  instance,  Argelander  found  from  the 
North  Pole  to  30°  S.  8266  stars  visible  to  the  naked  eye;  and  Dr. 
Gould  has  already  found  from  the  South  Pole  to  1 0°  tJ.  4600.  To 
do  this  the  sky  has  been  divided  into  seventeen  maps,  and  he  and 
Ids  four  assistants  have  labored  night  and  day  in  mapping  and 
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estimating  ma^nitades,  and  making  the  calculations  necessary  for 
finding  the  position  of  each  star  from  the  position  it  held  when 
previous  catalogues  were  made.  Argelander  writes  that  ^no 
work  could  be  more  important."  When  in  addition  to  this  ao 
American  astronomer,  aided  by  an  American  inventor,  can  bring 
back  exact  photographs  of  the  great  southern  constellations,  a  great 
addition  will  be  made  to  astronomical  science,  of  which  as  Ameri- 
cans we  may  justly  be  proud. 

2.  Eclipse  of  the  JSun  of  Dec  12. — A  telegram  from  Mr.  Davis, 
photographer  to  the  English  Eclipse  expedition,  says :  ^'  Manni- 
dore,  BaikuL  Five  totahty  negatives;  extensive  corona;  persist- 
ent rifts;  slight  external  changes."  Another  from  Mr.  Janssen, 
to  the  French  Academy  of  Sciences,  dated  Octacamund :  '^  Spectre 
de  la  couronne  attestant  mati^re  loin  qu'  atmosphere  du  SoleiL" — 
Nature^  Dec.  21, 

IV.  Miscellaneous  Scientific  Intelligence. 

1.  Chicago  Academy  of  Sciences. — This  active  Academy,  we 
are  glad  to  learn,  is  likely  to  resume  work  under  far  more  ravor 
able  conditions  than  was  at  first  thought  possible.  While  the  loss 
of  special  collections  cannot  be  repaired  in  all  cases,  and  the  losses 
of  the  results  of  years  of  labor  by  Dr.  Stimpson  in  memoirs, 
then  nearly  complete  when  destroyed,  are  beyond  repair,  yet  the 
property  of  the  society  in  its  real  estates,  owing  to  a  change  in 
the  business  centers  consequent  on  rebuilding  the  city,  is  much 
enhanced  in  value.  The  academy  hope  to  receive,  through  dona- 
tions, an  entire  square  whereon  to  rebuild,  and  they  will  have 
%60,000  or  more  for  a  building  fund.  The  total  destruction  of  the 
library  makes  all  gifts  of  books,  and  even  of  separate  copies  of 
memoirs  from  authors,  highly  acceptable  to  the  Academy. 
We  know  that  some  authors  and  publishers  have  already  sent  in 
offers  of  importance,  and,  no  doubt,  an  organized  effort,  in  response 
to  the  circular  lately  issued  by  the  President,  Col.  Foster,  and  Dr. 
Stimpson  the  Curator,  will  be  fruitful  of  good  results. 

Let  us  hope  that  this  second  total  destruction  of  the  Chicago 
Academy  by  fire  will  lead  them,  in  rebuilding  for  the  third  time, 
to  the  exercise  of  every  possible  means  of  security  against  a  simi- 
lar disaster. 

2.  The  Natural  Sciences  in  JPtfblic  Schools, — We  learn,  with 
great  satisfaction,  that  a  science-school  for  the  teachers  in  the  pub- 
lic schools  of  Boston  has  been  established  through  the  enlightened 
liberality  of  John  Cummings,  Esq.,  whose  interest  and  zeal  in  pro- 
moting public  education  are  well  known.  PVofessor  A.  Hyatt, 
and  W.  H.  Niles,  and  many  of  the  officers  of  the  Boston  Society  of 
Natural  History  and  Institute  of  Technology  have  cooperated  in 
making  the  plan  successful.  The  system  of  object-teaching  is 
chiefly  relied  upon.  The  intention  is  to  impart  knowledge  of  such 
kinds,  and  in  such  modes,  that  the  teachers  can  give  it  in  their  turn 
to  their  pupils.  Thus  even  the  youngest  pupils  may  receive  more 
or  less  of  the  sciences  in  the  most  suitable  and  practical  manner. 
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It  is  certain  that  the  attention  of  very  young  children  can  be 
directed  to  the  study  of  Natural  History,  and  nabits  of  careful 
observation  of  natural  objects  and  phenomena  be  thus  established 
much  more  readily  than  later  in  life ;  and  there  can  be  no  doubt 
but  that  such  studies  will  ultimately  become  an  essential  part  even 
of  primary  education.  The  first  course  of  lessons,  on  Physical 
Geography  by  Mr.  W.  H.  Niles,  was  attended  by  upward  of  five 
hundred  teachers,  and  was  very  successful 

V.   Miscellaneous  Bibliography. 

1.  A  Treatise  on  the  Origii}^  Nature^  and  Varieties  of  Wine: 
beinor  a  complete  manual  of  Viticulture  and  (Enology ;  by  J.  L, 
W.  Thudichum,  M.D.,  and  August  Dijprk,  Ph.D.,  Lecturer  on 
Chemistry  at  Westminster  Hospital  Large  8vo,  pp.  xxiv,  760. 
London  and  New  York,  1872.  (Macmillan  &  Co.)  $9.00.— This 
book  appears  to  us  fully  to  justify  its  comprehensive  title.  The 
first  four  chapters,  comprising  123  pages,  are  devoted  to  the  vine 
and  its  culture,  including  vintage  and  vinification.  The  next  five 
chapters — 181  pages — treat  of  the  chemical  constituents  of  wine 
and  the  methods  of  estimating  their  amounts ;  and  the  succeeding 
eighteen  chapters  describe  minutely  the  various  wine-producing 
districts,  the  character  of  the  cultivation  in  each  and  the  pecu- 
liarities of  the  products.  In  the  preface,  the  authors  say  that 
their  statements  are  based,  as  far  as  possible,  upon  their  own  per- 
sonal observation;  and  that  for  the  purpose  of  supplementing 
these  observations,  they  have  consulted  nearly  two  hundred  out  of 
the  six  hundred  works  which  compose  the  world's  oenological  lite- 
rature. The  wide  range  which  they  have  given  to  the  discussion, 
they  say,  is  for  the  purpose  of  making  the  book  available  to  se^fe- 
ral  classes  of  readers ;  to  planters  and  wine-growers,  to  merchants, 
to  consumers,  to  men  of  science,  etc.  Among  the  objects  which 
they  have  had  in  view,  is  "  the  accomplishment  of  one  of  the  most 
beneficial  intentions  of  the  Legislature ;  namely,  to  make  accessi- 
ble to  the  people  at  large,  the  wines  of  all  countries  which  can  be 
used  as  beverages,  and  which  by  the  voice  of  science  and  the  prac- 
tice of  entire  nations  are  declared  preferable  by  far  to  distilled 
spirit  or  to  wines  fortified  by  such."  To  favor  the  production  in 
commerce,  of  pure  wines,  they  condemn  the  practice  of  plastering 
either  the  must  or  the  wine ;  and  they  also  urge  consumers  to 
remember  that  the  grape  gives  the  individuality  to  the  wine,  and 
hence  that  "  the  most  renowned  wines  are  all  made  from  distinct 
varieties."  Consequently,  the  greater  the  number  of  varieties  of 
grapes  used  to  produce  a  wine,  the  less  character  the  wine  pos- 
sesses, and  therefore  the  more  readily  it  may  be  artificially  imita- 
ted* '^The  thoroughly  fermented,  unsugared,  and  unbrandied 
wines,"  say  our  autnors,  "  cannot  be  imitated  by  the  most  expert 
wineKJOoka"  "Wines  should  be  described  in  such  a  manner," 
they  maintain,  "  that  the  grapes  from  which  they  are  made  con- 
stitute the  first  term  of  the  aescription."  The  word  "  Sherry " 
cannot  be  distinctive,  since  when  made  from  the  Palomino  grape 
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it  differs  greatly  from  that  made  from  the  Mantno  castellano,  even 
when  both  are  grown  in  the  Xeres  district.  The  same  is  true  of 
the  words  " Claret **  and  "Hock,"  which  lack  significance  and 
should  be  amended  so  as  to  designate  the  variety  of  the  grape 
from  which  they  have  been  prepared.  At  the  close  of  the  ninth 
chapter,  very  complete  analyses  of  133  leading  wines  are  given  in 
considerable  detail. 

This  book  must  become  at  once  the  authority  on  wine  and  wine- 
making,  and  cannot  fail  to  add  to  the  already  excellent  reputation 
of  its  authors.  The  wood-cuts  are  superior,  the  letter-press  is  ele- 
gant, and  the  binding  is  superb.  Mechanically  the  book  is  all 
tnat  could  be  desired. 

2.  Journal  of  the  Anthropological  Institute  of  New  York, 
Vol.  I,  No.  1.  New  York,  1871,  1872.  (Westermann  &  Co.). 
The  Anthropological  Institute  of  New  York  is  the  American 
Ethnological  Society  reorganized — a  change  which  was  effected 
during  the  past  year.  Hon.  £.  George  Squier  is  the  President  of 
the  Institute,  and  J.  C.  Nott,  M.  D.,  and  George  Gibbs,  Esq., 
Vice-Presidents.  This  first  number  of  its  publications  contains 
several  valuable  original  papers,  besides  a  translation  of  the  ad- 
dress of  Dr.  M.  Paul  Broca,  before  the  Anthropological  Society  of 
Paris,  on  the  progress  of  Anthropology.  These  papers  are  entitled 
— von  Martins  on  some  points  of  South  American  ethnology,  by  C. 
Ran ;  Antiquities  from  the  Guano  or  Huanu  Islands  of  Peru,  with 
illustrations,  representing  silver  fishes,  wooden  idols,  etc.,  by  £. 
G.  Squier ;  Sculptured  rocks,  Belmont  Co.,  Ohio,  with  figures  of 
slabs  with  human  and  other  footprints,  by  J.  W.  Ward  ;  Canoe  in 
Savannah  river  Swamp,  by  C.  C.  Jones,  jr.  Trepanning  among  the 
Incas,  with  a  figure  of  the  trepanned  skull,  bv  J.  C.  Nott ;  the 
Arch  in  America,  by  E.  G.  Squier ;  Indians  of  Oregon,  etc.,  by 
George  Gibbs ;  besides  notes  from  other  sources. 

3.  Organic  Philosophy.  Vol  III.  Ovtlincs  of  Biology^  Body^ 
Souly  Mind^  Spirit ;  by  Hugh  Doherty,  M.D.,  666  pp.  8vo. 
London,  1871.  (Trttbner  &  Co.J — The  previous  volumes  of  Dr. 
Doherty's  work,  already  noticed  m  this  Journal,  treated,  the  first, 
of  Epicosmology,  the  second,  of  Ontology.  This  third  volume 
takes  up  systematic  Biology,  A  fourth  is  to  follow,  on  Systematic 
Sociology,  and  a  fifth  on  i)ialegmatics  or  Biological  Methods,  in 

Parallel  with  Mathematics  as  a  Science  of  Method.     Biology  is 
iscussed  from  a   physical,  a  physiological,  a  psychological,  an 
intellectual  and  a  spiritual  point  of  view. 

4.  Map  of  the  Geyser  Region  of  the  Yellowstone  and  FirehoU 
Rivers^  Wyoming  Territory ;  Map  of  the  Lower  Geyser  Basin^ 
Firehole  Biver:  Map  of  the  Yellowstone  Lake, — These  handsome 
maps  are  issued  by  the  Department  of  the  Interior,  as  part  of  the 
Report  on  the  U.  S.  Geological  Survey  of  the  Territories,  under  Dr. 
F.  V.  Hayden.  They  present  the  features  of  one  of  the  most  re- 
markable regions  on  the  continent.  The  positions  of  all  the  nume^ 
ous  geysers  are  laid  down,  and  also  the  temperature  of  the  waters. 
A  reduced  copy  of  one  of  the  maps  of  the  geysers  is  issued  in 
illustration  of  a  paper  by  Dr.  Hayden,  and  another  will  appear  in 
the  following  number. 
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Art.  XX. — The  Hot  Springs  and  Oeysers  of  the  Yellowstone  and 
Firehole  Rivers;  by  F.  V.  Hayden.  '  With  maps.* 

(Published  by  permission  of  the  Secretarj  of  the  luterior.) 

In  an  article,  in  the  February  number  of  this  Journal,  we 
closed  with  a  brief  description  of  the  mud  springs  six  miles 
below  the  Yellowstone  Lake.  The  term  Yellowstone  Basin  is 
sometimes  applied  to  the  entire  valley ;  but  the  basin  proper 
comprises  only  that  portion  enclosed  within  the  remarkable 
ranges  of  mountains,  which  give  origin  to  the  waters  of  the 
Yellowstone,  south  of  Mount  Washburn  and  the  Grand  Cafion. 
The  range,  of  which  Mount  Washburn  is  a  conspicuous  peak, 
seems  to  form  the  north  wall  or  rim,  extending  nearly  east  and 
west  across  the  Yellowstone,  and  it  is  through  this  portion  of 
the  rim  that  the  river  has  cut  its  channel,  forming  the  remark- 
able falls  and  the  still  more  wonderful  cafion.  This  basin  is 
about  forty  miles  in  length  from  north  to  south,  and  on  an 
average  thirty  miles  in  width  from  east  to  west.  From  the 
summit  of  Mount  Washburn  a  bird's  eye  view  of  the  entire 
basin  may  be  obtained,  with  the  mountains  surrounding  it  on 
every  side,  without  any  apparent  break  in  the  rim. 

Tnis  basin  has  been  called,  by  some  travelers,  the  vast  crater 
of  an  ancient  volcano.  It  is  probable  that  during  the  Pliocene 
period,  the  entire  country  dramed  by  the  sources  of  the  Yellow- 
stone and  the  Columbia  was  the  scene  of  as  extensive  volcanic 
activity  as  that  of  any  portion  of  the  globa 

*  I  he  charts  accompanying  these  articles  were  prepared  by  Mr.  E.  Herg^sheimer, 
a  moec  accomplished  topogrupher  connected  with  ihe  U.  3.  Coast  Survej. 
A.M.  JouB.  Bci.— Third  Sbkiss,  Vol.  Ill,  No.  15,— Makcu,  Ib72, 
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It  might  be  called  one  vast  crater  made  up  of  thousands  of 
smaller  rents  and  fissures,  out  of  which  the  fluid  interior  of  the 
earth  fragments  of  rocks  and  volcanic  dust  have  been  erupted 
in  unlimited  quantities.  Hundreds  of  the  nuclei  or  cones  of 
these  volcanic  vents  are  now  remaining,  some  of  them  rising  to 
a  height  of  ten  thousand  to  eleven  thousand  feet  above  the  sea. 
Mounts  Doane,  Langford,  Stevenson,  and  more  than  a  hun- 
dred other  peaks,  may  be  seen  from  any  high  point  on  either 
side  of  the  basin,  each  of  which  was  once  a  center  of  eruption. 
Indeed  the  hot  springs  and  geysers  of  this  region  are  only  the 
closing  stages  of  that  wonderful  period  of  volcanic  action,  which 
began  in  Tertiary  times.  In  other  words,  they  are  the  escape- 
pipes  or  vents  for  those  internal  fires  which  were  once  so  active, 
but  are  now  gradually  dying  out  The  evidence  is  clear  that, 
ever  since  the  cessation  of  the  more  powerful  volcanic  action, 
these  springs  have  been  the  escape  pipes,  and  have  been  declin- 
ing to  the  present  time,  and  will  continue  to  do  so  until  thev 
entirely  cease.  The  charts  accompanying  these  articles  will 
enable  the  reader  to  fonn  a  clear  conception  of  the  position  and 
number  of  the  most  important  springs  in  this  basin ;  but  an 
equal  number  of  the  dead  and  dying  springs  have  been  omitted 

Even  at  the  present  time  there  are  connected  with  these 
manifestations  of  internal  heat,  earthquake  phenomena,  which 
are  well  worthy  of  attention.  While  we  were  encamped  on  the 
northeast  side  of  the  lake,  near  Steamboat  Point,  on  the  night 
of  the  20th  of  July,  we  experienced  several  severe  shocks  of  an 
earthquake,  and  tnese  were  felt  by  two  other  parties,  fifteen  to 
twenty-five  miles  distant,  on  difterent  sides  of  tlie  lake.  We 
were  informed  by  mountain  men,  that  earthquake  shocks  are 
not  uncommon,  and  are,  at  some  seasons  of  the  year,  very  severe ; 
and  this  fact  is  given  by  tlie  Indians  as  the  reason  why  they 
seldom  or  never  visit  this  portion  of  the  country.  I  have  no 
doubt  that  if  this  region  should  ever  be  settled  and  careful  ob- 
servations made,  it  would  be  found  that  earthquake  shocks  are 
of  very  common  occurrence. 

The  lake  itself  is  about  twenty-two  miles  long  and  averages 
ten  or  fift;een  miles  in  width.  Our  soundings  show  it  to  have 
an  unusual  average  depth,  though  the  greatest  depth  which  we 
were  able  to  find,  after  a  careful  series  of  observations,  was  about 
three  lumdred  feet.  It  is  fed  by  the  snows  that  fall  upon  the 
lofty  ranges  of  mountiiins  that  surround  it  on  every  side.  It  is 
the  most  beautiful  sheet  of  water  I  have  ever  seen  m  the  West 
The  clear  green  shading,  with  the  deep  ultramarine  hue  of  the 
waters,  adds  not  a  little  to  the  effect  of  the  scene.  The  lake 
has,  at  all  seasons,  nearly  the  temperature  of  cold  spring  water. 
Its  height  above  the  sea  level  is  about  7,427  feet.  We  were 
able  to  discover  but  one  species  of  fish,  a  trout  weighing  fi-om 


of  the  Yellowstone  and  Firehole  Rivers.  163 

one  to  three  pounds  each.  They  are  very  abundant ;  but  five 
out  of  six  of  them  were  infested  with  a  singular  parasitic  worm, 
which  is  found  in  the  abdominal  cavity,  or  interwoven  in  the 
muscular  portions  in  sacs  or  cysts,  or  sometimes  in  the  gills. 
Dr.  Leidy  has  described  these  worms  under  the  name  of  Diboth- 
rium  coraiceps.  It  is  possible  that  this  diseased  condition  of  the 
fish  is  caused  by  the  proximity  of  the  hot  springs,  which  are 
abundant  all  around  the  shore  of  the  lake  and  sometimes  ex- 
tend far  out  into  the  waters. 

We  cannot  at  this  time  present  a  full  description  of  a  lake 
which  would  of  itself  furnish  the  material  for  an  extended 
article.  We  may  remark,  in  passing,  that  we  regard  the  lake 
basin  as  due  in  part  to  erosion.  All  along  its  margin  are  hi^h 
banks  and  terraces  composed  of  a  modem  stratified  deposit, 
passing  up  into  an  aggregation  of  sand,  pebbles,  &c.,  which  is 
not  iin frequently  cemented  into  a  tolerably  firm  conglomerate. 
These  deposits,  which  are  made  up  of  eroded  volcanic  rocks, 
have  in  some  instances  the  white  appearance,  and  somewhat  the 
composition,  of  the  Pliocene  clays,  marls  and  sands  of  the  other 
lake-basins  along  the  Missouri  and  the  lower  Yellowstone.  In 
the  northern  portion  of  the  basin,  these  deposits  reach  a  thick- 
ness of  three  hundred  to  six  hundred  feet,  and  must  be  of  the 
later  Pliocene  age,  and  perhaps  extended  down  to  the  present 
time.  The  two  lakes  were  tnen  connected,  although  probably 
never  completely  united.  The  belt  of  mountains  that  separated 
them  was  about  four  miles  in  width.  I  have  estimated  that, 
since  the  period  of  volcanic  activity,  the  depth  of  the  lake  has 
been  about  five  hundred  feet  greater  than  at  present,  the  shore 
line  being  then  high  up  on  the  sides  of  the  surrounding  mount- 
ains. During  the  time  of  the  greatest  volcanic  action,  the  waters 
must  have  covered  the  loftiest  peaks ;  for  many  of  them  are 
composed  of  the  breccia  or  conglomerate  in  a  regularly  stratified 
condition.  This  breccia  surrounds  the  highest  volcanic  conen 
or  nuclei,  as  Mounts  Doanc,  Stevenson,  &c.  The  area  occupied 
by  tlje  lake  is  now  gradually  but  very  slowly  diminishing. 

On  the  shore  of  the  southwest  arm  of  the  lake  is  an  interesting 
group  of  hot  springs,  which  extend  along  the  margin,  covering 
a  lx?lt  about  three  miles  long  and  nearly  a  mile  in  width.  These 
springs  have  built  up  a  series  of  beds,  or  strata,  about  25  feet 
tnick,  in  the  aggregate,  composed  of  laminaj  of  silica,  which  have 
been  worn  into  a  bluff'  wall  by  the  waves.  The  shores  are 
covered  with  the  decomposed  siliceous  crust,  so  that  it  looks  as 
if  it  were  covered  with  the  fragments  of  washed  sea-shells. 

Many  of  the  springs,  which  might  be  called  pulsating  springs, 
are  in  a  constant  state  of  quite  violent  ebullition,  but  rise  and 
fall  every  second  or  two,  and,  with  each  pulsation,  throw  out  a 
small  quantity  of  water.     Quite  a  pretty  symmetrical  funnel- 
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shaped  crater  is  formed  with  a  circular  rim  varying  from  a  few 
inches  to  several  feet  in  diumeter.     Some  of  these  mnnel-shaped 


chimneys  extend  out  into  the  lake  several  feet,  and  the  hot  spring 
deposits  may  be  seen  tbroagh  the  clear  depths  for  fifty  yards, 
Bubbles  may  be  seen  on  the  surface  of  the  water  some  distance 
from  the  shore  in  many  spots  and  show  the  presence  of  a  spring 
beneath. 

The  same  variety  of  colors,  quiet  springs,  mud  springs,  old 
ruins,  &c.,  that  we  nave  before  described,  occur  here.  No  gey- 
sers were  observed,  but  the  group  of  mud  springs  keep  up  a 
constant  thud- like  noise,  which  can  be  heard  with  great  distinct- 
ness for  half  a  mile. 

On  the  east  and  northeast  sides  of  the  lake  are  a  Dumber  of 
groups  of  living  or  dead  springs.  High  up  on  the  sides  of  the 
mountains  are  two  quite  extensive  patches  of  the  siliceoos 
deposit,  which  look  in  the  far  distance  like  an  immense  bank  of 
snow.  They  are  called  by  the  mountaineers,  brimstone  basins. 
The  lai^e  double  basin  on  the  southeast  arm  was  once  covered 
with  hot  springs,  though  at  the  present  time,  there  is  no  water 
there  with  temperature  above  ordinary  spring  water.  Great 
quantities  of  sulphur  are  mingled  with  the  silica,  and  hence  the 
name. 

At  Steamboat  Point  there  are  two  vents  which  keep  up  a 
constant  pulsating  noise  like  a  high-pressure  engine  on  a  river 
steamboat  Columns  of  steam  are  thrown  out  at  each  pulsation 
to  the  height  of  100  feet  or  more.  Hundreds  of  small  simmer- 
ing vents  are  scattered  all  around;  dead  and  dying  springs  in 
great  numbers  can  be  seen  along  the  shores  of  the  lake,  and  nigh 
up  among  the  foot  hills  of  the  mountains,  a  mile  or  two  from 
the  lake.  One  of  the  most  conspicuous  of  these  great  white 
hills,  seen  from  all  sides  of  the  lake,  is  called  Sulphur  MountAin : 
it  is  located  on  the  side  of  the  mountains  at  the  north  end  of 
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the  lake.  The  summit  of  this  deposit  rises  about  600  feet  above 
the  lake ;  it  is  the  remains  of  one  of  the  most  interesting  group 
of  springs  in  the  vicinity;  there  are  now  many  steam  vents 
lined  with  a  brilliant  coating  of  sulphur.  The  deposit  is  from 
50  to  150  feet  in  thickness,  and  when  not  mingled  with  sulphur, 
is  as  white  as  snow.  Silica  predominates  over  all  other  mate- 
rials ;  but  it  is  much  variegated  by  oxide  of  iron,  sulphur,  &c. 
At  the  foot  of  the  mountain,  near  the  margin  of  Pelican  Creek, 
a  few  springs  issue  from  beneath  the  crust  with  a  temperature 
from  150°  to  180**,  but  this  great  group  may  now  be  regarded 
as  extinct 

We  will  now  leave  the  Yellowstone  Basin,  and,  pursuing 
a  westerly  course,  make  our  way  over  the  high  range,  or  divide, 
into  the  great  Geyser  Basin  of  the  Firehole  river,  a  branch  of 
the  Madison  Fork.  The  mountains  that  surround  the  Yellow- 
stone Basin  are  of  the  same  character  as  those  which  extend 
down  the  branches  of  the  Madison  and  Gallatin  Forks  for  thirty 
miles  ;  and  not  until  then  do  the  sedimentary  or  granitic  Crocks 
appear  to  any  extent  Immense  quantities  of  obsidian  also  are 
found  on  both  sides  of  the  ranga  Little  lakes,  varying  in  size 
from  the  diameter  of  a  few  hundred  yards  to  four  or  five  miles, 
are  scattered  all  about  the  sources  of  the  Missouri,  Yellowstone 
and  Columbia.  Some  of  them  are  situated  on  the  very  sum- 
mits of  the  mountains,  ten  thousand  and  eleven  thousand  feet 
above  the  sea. 

Traveling  in  this  region  is  attended  with  ereat  difficulties, 
on  account  of  the  fallen  timber.  The  uplands,  as  well  as  the 
lowlands,  are  covered  with  a  dense  growth  of  pines,  the  majority 
of  which  have  a  trunk  not  over  six  to  twelve  inches  in  diameter, 
but  run  up  to  a  height  of  100  to  150  feet,  as  straight  as  an  ar- 
row. These  pines  often  grow  so  thickly  together,  that,  for 
miles,  it  is  very  difficult  to  find  space  between  them  for  the  pas- 
sage of  our  pack  animals.  Almost  every  year  the  autumnal 
fires  rage  among  these  dense  forests,  destroymg  the  trees ;  and 
then  come  the  strong  winds  that  lay  them  down  in  every  direc- 
tion. We  have  traveled  for  thirty  to  fifty  miles  over  a  perfect 
network  of  these  fallen  pines,  from  three  to  six  feet  high,  requir- 
ing great  ingenuity  and  labor  to  make  our  tortuous  way  among 
them. 

In  crossing  the  main  divide  between  the  drainage  of  the 
Yellowstone  and  the  Madison,  we  first  strike  the  sources  of  the 
branch  named,  on  the  chart  of  the  Lower  Geyser  Basin  (accom- 
panying this  paper),  the  East  Fork.  Eveiy  few  miles  we  meet 
a  group  of  dead  or  dying  springs.  Very  few  of  these  contain 
much  water  at  the  present  time,  but  steam  was  issuing  from 
hundreds  of  vents.  There  was  one  locality,  covering  several 
acres,  that  presented  one  of  the  most  beautiful  of  scenes.     The 
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entire  area  was  covered  thickly  with  conical  mounds  of  varions 
sizes,  ranging  in  diameter  from  a  few  inches  to  a  hundred  feet 
or  more,  and  these  cones  or  hillocks  were  full  of  orifices,  from 
which  streams  were  issuing.  All  these  little  chimneys  or 
orifices  were  lined  with  the  most  brilliant  crystals  of  sulphur, 
and  when  the  heated  crust  was  removed,  we  found  the  under- 
side adorned  in  the  same  manner.  The  basis  of  the  deposit  was 
silica,  as  white  as  snow  ;  but  it  was  variegated  with  every  shade 
of  yellow  from  sulphur,  and  with  scarlet  or  rose  color  fix)m 
oxiae  of  iron.  In  the  distant  view  the  appearance  of  the  whole 
country  may  be  not  unaptly  compared  to  a  vast  limekiln  in 
fiill  operation.  The  east  branch  of  the  Madison  is  almost  en- 
tirely fed  by  water  from  the  hot  springs,  and  its  temperature  is 
60°  or  80°  all  the  time.  The  vegetation  that  grows  along  its 
branches  and  in  the  stream  itself  is  a  marvel  of  luxuriance. 

The  mountains  that  enclose  the  valley  on  either  side  are  com- 
posed of  basalt  and  obsidian.  The  valley  itself,  which  varies 
from  half  a  mile  to  a  mile  in  width,  is  underlaid  with  hot-spring 
deposits.  The  suri'ace  waters  pour  in  abundantly  from  numer- 
ous springs,  at  the  base  of  the  hills  on  either  side,  and  cover 
the  valley,  so  that  it  is  one  great  marsh  or  bog.  Amone:  the 
foot  hills  are  a  number  of  old  ruins,  or  groups  of  dead  and  dy- 
ing springs,  with  a  few  steaming  sulphur  vents  remaining  to 
mark  the  dying  stages. 

As  we  proceed  down  the  valley,  toward  the  junction  of  the 
East  Fork  with  the  main  Madison,  the  springs  grow  more  abun- 
dant, and  we  soon  come  to  the  great  basin  of  the  Firehole,  in 
which  the  most  powerful  geysers  are  found. 

First,  before  reaching  tlie  valley  of  the  Fireliole,  there  is  a 
large  group  of  springs,  on  both  sides  of  the  East  Fork  (see  cliart). 
Here  there  are  no  true  geysers,  but  great  numbei's  of  boiling 
and  quiet  springs,  having  basins  varying  in  diameter  from  a 
few  inches  to  fifty  feet,  and  temperatures  ranging  from  100°,  to 
197°  F.  The  elevation  here  is  such  that  tlie  boiling  point  is  from 
192°  to  196°  F.  Only  the  more  important  springs  are  located  on 
the  chart,  a  large  number  of  dead  or  dying  ones  being  not  con- 
sidered worthy  of  attention. 

A  broken  range  of  hills,  forming  a  kind  of  ridge,  extends 
down  between  the  valleys  of  the  Firehole  and  East  Fork.  Near 
its  terminus  it  is  broken  into  several  isolated  butes,  which  are 
largely  made  up  of  old  hot  sj)ring  material,  as  well  as  basalt 
Indeed,  the  igneous  rocks  on  either  side  of  both  the  valleys 
show  plainly  that  during  the  time  that  the  volcanic  forces  were 
dying  out,  the  hot-springs  were  in  their  most  active  condition, 
forming  very  thick  deposit^;,  which  made  up  a  large  portion  of 
the  mountain. 
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'rom  the  large  group  of  springs  on  the  East  Fork,  we  passed, 
ffcea  the  isolated  botes,  to  tne  valley  of  the  Firehole,  where 
principal  sprin);^  and  geysers  are  located.  The  entire  valley, 
raging  about  three  miles  in  width,  is  covered  with  the  aili- 


08  oniflt  as  white  as  snow.  Among  the  dense  pines  in  the 
;  hills,  and  even  quite  high  on  the  mountain  side,  a  column 
team,  rising  above  the  tops  of  the  trees,  reveals  the  location 
a  spring  or  a  steam  vent  As  we  came  out  into  the  level 
n  plain  of  the  Firehole  valley,  the  elevated  mouDds  and 
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numerous  columns  of  steam  revealed  to  us  where  the  most  im- 
portant groups  were  located.  It  will  be  seen  on  the  chart  that 
all  these  groups,  and  nearly  all  the  springs,  occur  along  the  val- 
leys of  the  streams,  and  for  the  most  part  very  near  their  banks. 
On  the  east  side  of  the  valley  are  scattered  groups  of  springs, 
the  aggregated  waters  of  which  form  quite  large  streams.  By 
the  side  of  the  largest  stream  we  encamped  for  two  days,  mak- 
ing use  of  the  water  for  drinkine  and  cooking  purposes.  Some 
of  these  springs  have  the  most  beautifully  scalloped  rims,  with 
the  inner  and  outer  surfaces  covered  over  with  delicate  bead-like 
elevations.  The  basins  vary  in  diameter  from  a  few  inches  to 
one  hundred  feet  Some  of  them  have  nearly  circular  rims, 
with  funnel-shaped  orifices,  and  are  filled  with  water  up  to  the 
very  margin,  which  is  so  transparent  that  we  could  look  down 
into  the  clear  depths  for  five  to  forty  feet  and  see  the  smallest 
tubercle  upon  the  surface.  The  funnel-shaped  orifice  or  basin 
usually  extends  down  until  it  closes  up  to  a  very  narrow  fis- 
sure, and  then  extends  on  below  to  an  unknown  depth. 

In  the  Lower  Geyser  Basin,  although  there  are  many  groups 
of  most  interesting  springs,  none  of  them  can  rank  as  geysers  of 
the  first  class.     Over  an  area  of  about  three  miles  in  width  and 
five  in  length,  the  surfece  seems  to  be  literally  riddled  with  the 
orifices  of  active,  quiet,  dying  and  dead  springs.     There  must 
be,  at  least  a  thousand  of  them ;  only  the  most  important  are 
noted  on  the  chart     Some  of  them  may  be  called  true  geysers 
having  rather  regular  periods  of  activity,  and  throwing  up  col- 
umns of  water  from  two  to  six  feet  in  diameter  to  the  height  of 
15  to  30  feet     One  geyser,  with  quite  a  small  orifice,  played 
every  fifteen  minutes  or   so,  sending  up  a  column  of  water 
20  to  30  feet  high.     A    large   number  of  the  springs  were 
in  a  constant  state  of   violent  ebullition,   throwing  the  water 
up  two  to  four  feet      Occasionally  an  unusual  impulse  was 
given  to  the  column,  sending  it  up  10  or  12  feet     One  of  the 
most  remarkable  of  the  springs  in  this  lower  basin  had  built  up 
for  itself  a  cistern,  which  for  beauty  and  elaborateness  would 
compare  well  with  those  of  the  springs  on  Gardiner's  river. 
We  called  it  the  architectural  fountain.     The  whole  basin  is 
about  150  feet  in  diameter.     Near  the  center  is  the  rim  of  tie 
spring,  which  is  about  25  feet  in  diameter ;  the  water  is  in  con- 
stant agitation,  occasionally  spouting  up  a  column  of  water, 
like  an  artificial    fountain,  and  filling  up  the  reservoirs  and 
the  sides  for  a  radius  of  50  feet  or  more.     The  siliceous  accu- 
mulation made  by  this  spring  descends  for  several  hundred  feet 
in  innumerable  semi-circular  steps  varying  from  one-fourth  of 
an  inch  to  two  inches  in  height,  and  is  exquisitely  beautiful  in 
all  its  details.      When  in  active  operation  a  column  of  water  is 
thrown  30  to  60  feet  high,  when  the  waters  spread  over  a  radius 
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of  fifty  feet,  filling  the  numerous  reservoirs  that  surroand  the 
immenBe  rim  of  the  basin.  -There  were  other  funnel-shaped 
basinB  with  el^ntly  scalloped  rims,  which  were  covered  all 
over  the  inner  side,  to  the  depth  of  10  to  20  feet,  with  bead-like 
tubercles  of  silica.  Sometimes  these  siliceous  beads  were  ar- 
ranged in  large  numbers  like  Fungia  corals,  or  like  the  heads  of 
cauliflowers. 

In  the  Firehole  Basin,  silica  predominates  in  the  deposit,  and 
so  iar  as  we  could  determine  there  was  very  little,  if  any,  lime 
Sulphur  occurs  in  very  small  quantities  in  the  lower  basin,  al- 
though there  were  two  or  three  springs  the  orifices  of  which 
were  lined  with  it 

A  short  distance  irom  this  beautiful  geyser  is  a  remarkable 
group  of  mud  springs.     One  of  them  has  a  basin  fifty  feet  in 


diameter,  which  is  covei-etl  over  thickly  with  pufis,  like  an  im- 
mense cauldron  of  thick  hasty-pudding.  The  exact  symmetn" 
of  these  puffs,  their  unifbrraity  of  size  and  the  fineness  of  the 
material  render  tliem  exceedingly  beautiful ;  and  there  is 
among  them  every  shade  of  color,  from  a  bright  scarlet  to  the 
most  delicate  pink  or  rose,  with  a  base  as  white  as  snow.  The 
white  siliceous  clay,  when  dried,  has  the  appearance  of  the  finest 
meerschaum.  The  most  fastidious  manufacturer  of  porcelain 
ware,  would  go  into  ecitacies  over  this  magnificent  bed  of  mor- 
tar, that,  has  perhaps  been  worked  and  re-worked  for  manj 
thousands  of  yeaiis. 
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These  springs  occur  in  small  groups  all  over  the  bajsin,  and 
are  often  m  close  proximity  to  geysers  or  to  perfectly  clear 
quiet  springs.  They  are  found  in  every  stage,  from  simply  tur- 
bid water,  through  all  grades  of  consistency,  to  thick  stiff  mud, 
through  which  the  gases  force  themselves  with  a  suppressed 
thud-like  sound.  Each  of  these  mud  springs  probably  com- 
menced as  a  geyser  or  at  least  as  a  boiling  spring.  The  water 
is  at  first  clear,  then  becomes  turbid,  and  grows  gradually 
thicker  until  the  heat  dies  out 

About  half  of  the  springs  are  in  the  last  stage  of  action. 
They  have  been  either  geysers,  or  very  active  boiling  springs, 
as  is  shown  by  the  character  of  their  basins ;  but  now  their 
temperature  is  diminished  to  150°  and  all  the  way  to  W. 
When  the  temperature  diminishes  to  160°,  oxide  of  iron  is 
thrown  down,  and  they  become  what  are  marked  on  the  charts 
as  iron  springs.  A  thick  coating  of  a  dull  iron-rust  color  is 
deposited  all  over  the  inner  side  of  the  basin,  and  over  the  sur- 
face where  the  water  flows.  This  coating  in  the  old  springs 
becomes  broken  up,  so  that  it  is  suspended  all  over  the  sides  of 
the  springs  like  rotten  mouldy  fragments  of  leather.  The  iron 
is  undoubtedly  held  together  by  vegetable  matter.  When  these 
springs  entirely  dry  up,  these  leathery  fragments  are  blown 
aoout  the  surface  in  every  direction  by  the  winds. 

In  the  vicinity  of  the  active  geysers,  the  surface  over  which 
the  surplus  water  from  an  eruption  flows  is  sometimes  covered, 
to  the  thickness  of  two  to  four  inches,  with  a  substance  which 
appears  to  the  touch  like  jelly  or  pulp.  All  over  the  surface 
there  are  irregular  depressions  with  sharp  raised  edges,  like  the 
inner  surface  of  a  cow's  stomach.  The  colors  are  varied,  being 
usually  a  white  base  with  every  variety  of  scarlet,  pink  or  rose 
color,  with  brilliant  shades  of  green. 

Another  interesting  feature  was  the  quantity  of  incrusted 
and  silicified  wood  found  scattered  about  the  springs.    Very  fre- 
quently the  pine  trees,  which  are  abundant  in  the  vicinity,  have 
fallen  across  the  basin  of  a  geyser,  or  an  active  boiling  spring. 
The  wood  becomes  permeated  with  the  hot  water  holding  silica 
in  solution,  and  soon  becomes  like  paper  pulp.     When  the 
spring  dries   up,   the  wood  remains  in  the  basin  thoroughlv 
silicified  and  incrusted  with  a  coating  of  silica.     The  entire  cel- 
lular structure  is  permeated  with  the  silica,  and  the  process  of 
petrifaction  is  most  clearly  shown.     Into  one  of  the  large  hot 
springs,  about  fifty  feet  in  diameter  and  twenty  feet  deep,  a  liv- 
ing pine  tree  had  been  blown  by  the  wind,  and  all  the  branches, 
leaves  and  cones  were  completely  incrusted  over  and  partiallj 
permeated  by  the  silica. 

Up  the  Firehole  river  about  ten  miles,  there  is  the  Upper 
Geyser  Basin,  where  the  great  geysers  are  found. 


of  tAe  Ye!loivsto7ie  and  FirehoU  Rivers.  178 

111  the  Lower  Geyser  Basin  on  both  sides  of  the  Firehole, 
eren  up  among  the  foot  hills  of  the  mountains  on  either  side, 
are  springs  in  a  state  of  greater  or  less  activity,  and  upon  the 
ver\'  aummita  of  the  mountainB  is  here  and  there  a  steam 
vent.  But  none  of  the  Grand  Geysers  are  found  here  For 
four  or  five  hours  in  the  early  morning,  this  valley  presents  one 
of  the  most  interesting  pictures  that  can  well  be  imagined : 
columns  of  steam  are  rising  from  a  thousand  vents,  completely 
shrouding  the  valley  as  with  a  dense  fog.  A  view  of  the  city 
of  Pittsburg  from  a  high  point  would  convey  some  idea  of  the 
appearance  of  this  valley,  except  that  in  the  former  case  the 
dense  black  smoke  arises  in  hundreds  of  columns,  instead  of 
the  pure  white  feathery  clouds  of  steam. 

The  Upper  Geyser  Basin  is  located  very  near  the  source  of 
Firehole  river,  and  between  it  and  the  Lower  Geyser  Basin 
there  is  an  interval  of  about  five  miles  in  which  the  hills  come 
close  to  the  river  on  both  sides,  and  the  springs  occur  only  in 
small  groups.  Although  possessing  some  interest,  yet  there 
were  so  many  others  in  the  region  that  they  did  not  attract 
much  attention.  The  valley,  as  well  as  the  bed  of  the  creek, 
is  covered  with  old  deposits,  showing  clearly  that  these  springs 
have  been  successively  breaking  out,  reaching  their  culmina- 
ting period  of  activity,  and  then  dying  out,  ever  since  the 
Pliocene  era.  Above  this  woody  and  rocky  interval,  the  val- 
ley again  expands,  and  a  branch  comes  in  from  the  southwest, 
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which  we  call  Iron  Spring  Creek,  on  which  are  located  many 

more  springs,  as  the  chart  indicates.  This  stream  receives  its 
name  from  the  vivid  yellow  and  pink  clays,  on  both  sides,  from 
mouth  to  source.  Ascending  the  Firehole,  we  find  the  sur- 
face, on  both  aides  of  the  river,  covered  with  a  thick  siliceous 
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crust,  and  completely  riddled  with  springs  of  eveiy  variety. 
Quiet  springs,  with  basins  varjring  from  a  few  inches  to  a  hun- 
dred  feet  in  diameter,  are  distributed  everywhere.  Some  high 
pyramidal  cones,  with  steam  issuing  from  the  summits,  indicate 
the  last  stages  of  what  were  once  important  geysers. 

Near  the  center  of  the  basin,  which  is  about  two  miles  long 
and  half  a  mile  in  width,  there  is  one  of  the  most  powerful 
geysers  of  the  basin.  During  our  short  visit  of  two  days  it 
operated  twica  Our  camp  was  pitched  within  a  few  yards  of  it 
The  preliminary  warning  was  indicated  by  a  tremendous  rum- 
bling, which  shook  the  ground  all  around  us  with  a  sound  like 
distant  thunder.  Then  an  immense  mass  of  steam  burst  out  of 
the  crater  as  from  an  escape  pipe,  followed  by  a  column  of 
water  eight  feet  in  diameter,  and  rising  by  steady  impulses  to 
the  height  of  two  hundred  feet ;  I  can  compare  the  noise  and 
excitement  which  it  produced  only  to  that  of  a  charge  in  bat- 
tla  This  wonderful  fountain  continued  to  play  for  the  space 
of  fifteen  minutes,  when  the  water  gradually  suosided  and  set- 
tled down  in  the  crater,  about  two  feet,  and  the  temperature 
slowly  diminished  to  150°.  There  are  here  two  separate  basins, 
one  of  which  is  in  a  constant  state  of  violent  agitation,  while 
the  other  plays  only  at  interval^  of  about  thirty-two  hours; 
and  although,  so  far  as  the  eye  could  detect,  there  was  a  parti- 
tion of  not  more  than  two  feet  in  thickness  between  them, 
neither  of  them  seemed  to  be  affected  by  the  operation  of  the 
other.  The  decorations  about  these  springs  were  beautiful 
beyond  anything  I  had  ever  seen  in  nature.  The  most  delicate 
embroidery  could  not  rival  them  in  their  wonderful  variety  and 
complexity.  The  surface  within  and  without  was  covered  over 
with  little  tubercles  of  silica,  which  had  a  smooth  enameled 
appearance  like  the  most  delicate  pearls ;  down  on  the  sides  of 
the  basin  were  large  rounded  masses  like  corals,  formed  entirely 
of  silica.  There  was  one  spring  with  a  small  elevated  crater 
about  two  feet  high,  which  threw  up  a  small  column  of  water, 
about  twelve  feet  high,  by  continued  impulses,  like  the  move- 
ments of  a  saw,  and  thus  it  received  the  name  of  the  Sawmill 
Geyser.  There  were  probably  from  twenty  to  fifty  geysers  of 
greater  or  less  importance  in  this  valley  ;  and  it  is  quite  possi- 
ble that  some  of  the  springs  placed  in  the  quiet  class  operated 
at  times  as  first  class  geysers.  There  were  also  the  Grotto 
Geyser  and  Castle  Geyser.  The  crater  of  the  latter  is  about  40 
feet  in  height,  and  one  hundred  and  fifty  to  two  hundred  feet  in 
diameter  at  its  base ;  it  was  built  up  of  thin  layers  of  the  silica, 
which  rise,  much  like  steps,  to  the  chimney  on  the  summit, 
which  is  about  ten  feet  hign.  Clouds  of  steam  issue  constantly 
from  this  chimney,  and  every  few  moments  a  column  of  heated 
water  is  thrown  up  fifteen  to  twenty -five  feet 
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Bot  the  most  accommodating,  and,  in  some  respects,  the  moat 
instructive  geyser  in  this  basin  was  called  by  Meears.  Langford 
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and  Doane  "Old  Faithful."  During  our  stay  it  operated  every 
hour,  throwing  up  a  column  of  water  six  feet  in  diameter  from 
one  hundred  to  one  hundred  and  fifty  feet  "When  it  is  about 
to  make  a  display,  very  little  preliminary  warning  is  given. 
There  is  simply  a  rush  of  steam  for  a  moment,  and  then  a  col- 
umn of  water  shoots  up  vertically  into  the  air,  and  by  a  suc- 
cession of  impulses  is  apparently  held  steadily  up  lor  the  space 
of  fifteen  minutes,  the  water  falling  directly  bacK  into  the  cra- 
ter and  overfiowing  in  large  quantities.  It  then  ceases,  and 
with  a  rush  of  steam  for  a  few  seconds  closes  the  display  for 
the  time  Words  can  convey  but  an  inadequate  conception  of 
the  intense  excitement  which  the  scene  produces  upon  the  mind. 
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Night  and  day  some  of  the  geysers  are  in  operation  continually, 
and,  at  certain  periods,  several  of  them  perform  at  the  same 
tima 

The  two  kinds  of  deposits  in  these  regions,  the  calcareous 
and  siliceous,  have  been  mentioned  in  the  preceding  descrip- 
tions. According  to  analyses  by  Dr.  Peale,  Cnemist  of  the  U.  §. 
Geological  Survey,  the  springs  on  Gardiner's  river  which  we 
call  the  White  Mountain  Springs  deposit  carbonate  of  lime 
mostly.  There  is  present  also  sulphate  of  magnesia,  chloride 
of  lime,  sulphate  of  soda  and  a  little  silica.  In  the  deposits  of 
the  Firehole  Basin  not  a  trace  of  lime  could  be  detected,  but 
about  85  per  cent  of  silica,  11  per  cent  of  water  and  the  remain- 
der mostly  chloride  of  magnesia ;  and  only  a  slight  trace  of 
lime  was  found  in  the  water.  In  but  one  locality  west  of  the 
lake,  CoL  J.  W.  Barlow  found  a  calcareous  deposit  There  are, 
scattered  over  the  great  area,  about  forty  by  fifty  miles  in  ex- 
tent, a  few  patches  of  the  sedimentary  rocks,  and  it  is  most 
probable  that  underneath  the  deposit  of  this  small  group*  of 
springs,  there  are  portions  of  the  Carboniferous  limestona 

So  far  as  we  could  ascertain,  in  all  the  deposits  of  the  Yel- 
lowstone Basin  proper,  and  in  the  Firehole  Basin,  silica  is  the 
dominant  constituent  The  springs  are,  with  very  few  excep- 
tions, and  those  not  important,  near  the  borders  of  the  streams 
below  any  beds  of  limestone.  It  is  quite  possible  that  under- 
neath the  vast  masses  of  volcanic  material,  which  compose  the 
mountains  on  every  side,  the  sedimentary  rocks  exist,  but  1  am 
disposed  to  believe  that  they  occur  only  in  isolated  and  much 
restricted  patches,  if  at  all. 

We  may  therefore  stite,  in  general  terms,  that  the  great  hot 
spring  region  of  the  sources  of  the  Yellowstone  and  Missouri 
rivers  is  covered  with  rocks  of  volcanic  origin,  of  comparatively 
modern  date. 

In  this  article  I  have  been  able  to  present  only  a  few  of  the 
wonderful  and  most  attractive  features  of  this  unique  region. 
A  bill  has  been  introduced  into  Congress  which  has  for  its  pur- 
pose the  setting  apart  of  this  wonderland  as  a  great  National 
Park  for  all  time.  We  have,  as  a  precedent,  a  similar  action 
with  regard  to  the  Yosemite  valley,  and  this  noble  act  has  met 
with  the  hearty  approval  of  the  people.  The  speedy  passage 
of  this  bill,  which  will  prevent  squatters  from  taking  possession 
of  the  springs  and  destroying  the  beautiful  decorations,  will 
also  meet  with  the  cordial  approval  of  all  classes.  We  hope 
that  before  this  article  is  published  to  the  world  the  act  will 
have  become  a  law. 
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Art.  XXL — On  the  Electrolysis  of  the  Suhstituted  Derivatives  of 
Acetic  Acid,     Preliminary  Notice;  by  Dr.  G.  E.  Moore.* 

More  than  a  year  ago  the  writer  undertook,  at  the  suggestion 
of  Prof.  Hermann  Kolbe,  the  study  of  the  phenomena  attending 
the  electrolysis  of  monocyanacetic  acid.  The  question  for 
whose  solution  the  work  was  undertaken  is  the  following : 

It  is  well  known  that  Kolbe  obtained  by  the  electrolysis  of 
acetic  acid  a  gaseous  product,  which  he  held  to  be  identical 
with  the  univalent  radical  methyl.  According  to  the  generally 
received  opinion  the  products  of  the  action  of  chlorine,  iodine, 
and  bromine,  etc.,  on  acetic  acid,  stand  in  the  very  simple 
relation  to  the  parent  substance,  that  one  or  more  atoms  of 
hydrogen  in  the  methyl  group  are  replaced  by  a  corresponding 
number  of  atoms  of  chlorine,  iodine  or  bromine.  According 
to  analogy,  therefore,  the  electrolysis  of  these  substituted  acids 
should  result  in  the  formation  of  substances  which  represent 
such  substituted  radicals.  Prof  Kolbe  formulated  this  reaction 
as  follows : 

2^j^[  C[CO]OH+H,0=2(gj|  C)'+2C0,+H,0+H„ 

(H    )     \' 
PN  i      I 

was  to  be  expected,  a  substance  which  would  probably  be 
either  a  gas  or  a  readily  volatile  fluid. 

For  the  purpose  of  answering  this  question,  a  quantity  of 
rather  more  than  200  grm.  of  pure  monocyanacetic  acid  was 
prepared,  and  purified  from  every  trace  of  chlorine  by  a  very 
tedious  fractional  crystallization  of  the  lead  salts  of  the  mixture 
of  raonochlor-  and  monocy  an -acetic  acids  firat  obtained. 

With  this  material  the  electrolysis  was  performed  in  the 
month  of  December,  1870.  The  result  obtained  was  decidedly 
negative;  the  expected  substance  could  not  be  detected  among 
the  products  of  decomposition,  and  the  question  for  whose 
solution  the  investigation  was  originally  undertaken  was  there- 
fore to  be  considered  as  settled. 

It  appeared  desirable,  nevertheless,  to  subject  the  products  of 
the  electrolysis  to  a  more  thorough  examination.  They  are 
of  very  diverse  nature,  and  their  examination  is  by  no  means 
completed ;  as,  however,  temporary  postponement  of  the  work 
has  become  necessary,  it  may  not  be  without  interest  to  com- 
municate a  few  of  the  more  interesting  results  already  obtained ; 
all  analytical  data  are  reser^-ed  for  a  future  detailed  communi- 
cation. 

*  Oommunicated,  in  substanoe,  to  the  Chemical  Society  of  Berlin,  at  the  sitting 
of  Maj  22d,  1871. 

Am.  Jocb.  8cl— Thibd  Sbribs,  Vol.  Ill,  No.  15.— Mabch,  1872. 
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If  a  concentrated  neutral  solution  of  pure  potassium  mono- 
cvanac'etate,  free  from  chlorine,  be  subjected  to  the  action  of 
the  current  from  six  Bunsen's  elements,  a  voluminous  evolution 
of  gas  ensues  at  the  positive  pole,  which  is,  with  the  exception 
of  a  slight  residue,  soluble  in  potash  solution.  The  unabsorbed 
portion  appears  to  be,  after  the  removal  of  a  trace  of  gases 
absorbable  by  bromine,  an  entirely  indiflferent  gas,  probably 
nitrogen.  The  strongly  acid  solution  in  the  positive  cell,  was, 
after  the  completion  of  the  reaction,  repeatedly  shaken  with 
ether  and  the  latter  distilled  from  the  water-bath.  The  residue 
of  the  distillation,  a  deliquescent  acid  substance,  was  dissolved 
in  a  lai^e  volume  of  ether,  the  solution  rendered  neutral  by 
agitation  with  the  least  possible  quantity  of  potash  solution, 
filtered  and  the  ether  distilled  oflF  from  the  water-bath.  There 
remained  a  brownish  residue,  solid  at  ordinary  temperatures, 
which  agreed  in  its  crystalline  texture  and  other  external 
properties,  as  well  as  in  its  fusing  point  (87°'8  C),  with  ethylene 
cyanide  CaH/CN),.  When  boiled  with  a  concentrated  potash 
solution  it  evolves  ammonia,  and  leaves  a  residue  in  which,  by 
means  of  its  suffocating  vapor  and  reaction  with  ferric  chloride, 
ethylene  succinic  acid  may  easilv  be  detected. 

The  course  of  this  phase  of  the  decomposition  may  therefore 
be  represented  by  the  following  equation : 

CH.CN         ^     CH,CN 

precisely  analogous  to  the  reaction  by  which,  during  the  elec- 

CH3 
trolysis  of  potassium  acetate  dimethyl   1        is  obtained. 

CH3 

The  study  of  the  associated  products  of  the  electrolysis  being 
still  incomplete,  I  abstain  from  a  further  development  of  the 
theoretical  bearings  of  the  facts  already  communicated  until 
the  missing  data  can  be  obtained. 

As  far  as  studied  the  reaction  affords  a  very  clear  and  positive 
evidence  regarding  the  constitution  of  ethylene;  it  proves  by  a 
simple  synthesis  that  this  body  is  formed  by  the  direct  union  of 
two  methylene  groups,  and,  that  its  formula  should  be  written, 

CH, 

in  accordance  with  what  is  now  the  general  usage  i        and  not, 


tt'  [  C)  ,  or,   what  is  the 

same  thmg,  M       J. 

It  is  my  intention  to  extend  this  investigation  to  the  doubly 
and  triply  substituted  acetic  acids,  and,  as  the  corresponding 
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cyanoffen  derivatives  are  still  unknown,  I  shall  try  if  it  be 
possible  to  obtain  a  similar  series  of  reactions  among  the  chlo- 
rine derivatives.    Monochloracetic  acid  should  give  ethylene  di- 

CH,C1 
chloride  i  ,  and,   by  a  precisely  analogous  reaction,  we 

CHjCl 

might  expect  from  the  electrolysis  of  dichloracetic  acid  acetylene 

OHCl « 

tetrachloride  L^^^  •     In  the  same  manner  the  electrolysis  of 

trichloracetic  acid  would  probably  vield  dicarbon  hexachloride 
CCl, 

601; 


Art.  XXIL — Green  Mountain  Geology.     On  the  Quarlzite;  by 

James  D.  Dana. 

The  quartzite  of  the  Green  Mountain  region  is  the  most 
remarkable  of  its  rock  formationa  It  has  a  wide  distribution 
along  the  range,  occurring  in  Connecticut,  Massachusetts  and 
Vermont,  and  some  parts  of  New  York  adjoining.  It  is  peculiar 
in  the  isolation  and  oold  obtrusiveness  of  its  outcrops;  for  its 
hills  and  ridges  often  rise  out  from  among  the  other  rocks  with 
the  look  of  independence  that  belongs  to  an  eruptive  intruder. 
While  s<;me  patches  barely  show  themselves  above  the  general 
surface,  others  make  mountain  ridges  or  peaks,  the  summits 
two  thousand  feet  and  more  above  the  sea. 

The  outcrops  are  smallest  to  the  south,  in  Connecticut,  and 
largest  in  the  southern  half  of  Vermont  In  the  latter  region, 
the  quartzite  departs  somewhat  from  its  habit  of  isolation,  and 
forms,  according  to  the  geological  map  of  Vermont  in  the  Report 
of  1861,  a  ridge,  with  but  small  interiniptions,  over  one  hunared 
miles  in  length,  rising  near  Bennington,  in  Bald  Mountain,  to 
a  height  of  3100  feet 

The  quartzite  has  still  another  peculiarity  in  usually  crop- 
ping out  in  the  vicinity  of  the  great  metamorphic  limestone  of 
the  Green  Mountain  range,  called  the  Stockoridge  limestone ; 
and  in  largest  amount,  but  not  exclusivelv,  near  the  eastern 
border  of  the  limestone  region.  When  tne  conclusion  was 
reached,  or  assumed,  that  this  limestone  was  of  Lower  Silurian 
age,  it  was,  obviously,  a  natural  inference  that  the  quartzite,  in 
many  places  manifestly  an  underlying  rock,  was  the  Potsdam 
sandstone,  the  great  quartz  formation  of  the  early  Silurian* 
These  views  were  brought  out  as  parts  of  one  scheme  by  Profes- 
sors W.  B.  and  H.  D.  Rogers  m  1841,*  the  slates  between 

*  Proc  Amer.  Phil.  Soc.,  Jan.  1, 1841;  also,  Trans.  Assoc.  Amer.  Geol.  and  Nat, 
1842,  p.  482 ;  and  Address  before  the  Assoc,  in  1844  Am.  Jour.  ScL,  xItiI,  150, 1814. 
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the  Hudson  river  and  the  Stockbridge  limestone  being  r^arded 
as  in  part  the  Hudson  river  shales  folded  and  partially  meta- 
morphic 

Professor  Emmons  in  his  Geological  Report  (1842),  treating 
of  his  Taconic  system,  reversed  the  order,  putting  the  Stock- 
bridge  limestone  over  the  quartzite ;  but  tne  Taconic  slates, 
lying  to  the  west,  with  some  limestone  strata  associated  with 
these  slates,  conformably  below  both,  and  making  all  older  than 
the  Potsdam,  or  the  basal  rock  of  the  New  York  series.  The  fact 
that,  in  the  New  York  series  below  the  great  Lower  Silurian 
limestones,  there  were  no  beds  corresponding  to  the  extensive 
range  of  Taconic  slates,  was  the  prominent  reason  urged  in  his 
Geological  Report  of  1842  for  the  pre-Silurian  age  of  these 
rocks ;  and  the  occurrence  of  fossils  (trilobites,  proved  since  to 
be  Primordial)  in  the  Black  slate  of  Bald  Mountain  (near  Chat- 
ham Four-comers),  unlike  any  known  in  the  American  Lower 
Silurian,  was  an  additional  argument  in  his  Agricultural  Report 
published  in  1843. 

In  the  Report  of  1842,  the  Taconic  region  is  made  to  extend  to 
the  western  base  of  the  Taconic  mountain,  and  the  slates  west 
are  called,  in  the  sections  (plate  xv),  Hudson  River  slates.  In 
that  of  1843  the  slates  all  the  way  to  the  Hudson  river  are 
referred  to  the  Taconic  system.  Besides  this  change  of  view, 
the  order  of  the  strata  of  the  Taconic  series  is  reversed  in  the 
latter  Report,  the  quartzite  being  placed  at  the  bdUom ;  over 
this,  conformably  (in  some  localities),  the  Stockbridge  lime- 
stone ;  next,  the  schists  and  slates,  to  the  west ;  and  last,  the 
Black  slate  of  Bald  Mountain,  the  newest  of  the  series ;  and 
this  order  is  made  consistent  with  the  easterly  dip  throughout, 
by  supposing,  in  order,  "  to  assist  us  in  •  maintaining  these 
views,'  that  the  "superior  members,"  or  newer  rocks,  were 
removed  by  abrasion  to  the  eastward  before  they  were  upturned, 
and  were  **  thus  limited  in  an  easterly  direction ;"  and,  besides, 
the  upper  strata  were  probably  "scantily  extended  east  and 
west,'  "the  whole  system  having  been  formed  in  a  trougL" 
The  quartzite  is  still  made  conformable  to  the  limestone,  while 
the  black  slate  is  at  the  other  end  of  the  series  conformable 
also.  In  his  American  Geology,  published  in  1855,  this  order 
is  in  the  main  sustained,  the  auartzite  and  associated  slates 
being  overlaid  conformably  by  tne  Stockbridge  limestone,  this 
by  the  "talcose'^  slate  of  Graylock,  and  the  Taconic  slates  to 
the  west ;  and,  finally,  the  Black  slate  of  Bald  Mountain  being" 
made  Upper  Taconic,  and  the  Georgia  slates  of  Northern  Ver- 
mont bemg  brought  into  parallelism  with  it 

Had  Professor  Emmons  made  out  rightly  the  relations  of  the 
quartzite  to  the  Stockbndge  limestone,  the  argument  presented 
in  1842,  and  since,  for  the  pre-Silurian  age  of  the  Taconic 
would  have  been  without  any  foundation  worthy  of  note. 
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Later  geologists  have  accepted  the  conclusion  that  the  Stock- 
bridge  limestone  and  the  Taconic  slates,  to  the  Hudson,  make 
one  series  of  rocks ;  but  they  have  made  all  of  Lower  Silurian 
age,  and  the  slates  older  than  the  Trenton.  Logan  has  referred 
the  beds  to  the  Quebec  group  on  his  geological  map  of  Canada. 
The  a  uartzite,  however,  is  still  of  undetermined  relations,  some 
regaraing  it  as  at  the  base  of  the  Lower  Silurian,  and  Logan 
placing  it  at  the  top. 

I  propose  to  state  the  more  important  facts  which  I  have  ob- 
served m  connection  with  the  (Jreen  Mountain  quartzite  at  a 
few  of  its  localities,  and  some  of  the  conclusions  which  they 
appear  to  sustain. 

beveral  sources  of  uncertainty  attend  the  investigation  of  the 
quartzite  formation. 

In  the  first  place,  there  are  quartzites  of  more  than  one  age  in 
New  England,  west  of  the  Connecticut  river.  A  Helderberg 
quartzite  exists  at  Bemardston,  Massachusetts,  in  the  Connecti- 
cut river  valley ;  and  it  does  not  diflfer  in  characters  from  much 
of  the  Green  Mountain  quartzite.  Another  auartzite,  of  differ- 
ent age,  is  interstratifiea  with  gneiss,  about  three  miles  west  of 
Plymouth,  Vermont,  on  the  road  to  Cuttingsville ;  and  the 
gneiss  of  the  r^on  is  apparently  the  ordinary  Green  Mountain 
gneiss.  Then  there  is  the  great  quartzite  of  the  Green  Mountain 
range,  whose  relation  to  the  quartzite  in  the  gneiss  is  unascer- 
tained. We  cannot  assumb,  therefore,  that  this  last  is  all  of  one 
geological  age. 

Another  difficulty  in  the  way  of  investigation  arises  from  the 
fact  that  the  quartzite  is  very  generally  jomted,  and  the  joints 
are  often  so  numerous  and  regular  that  they  are  easily  mistaken 
for  planes  of  bedding.  The  only  safe  course  in  all  cases  was 
found  to  be,  to  doubt  as  to  the  bedding  unless  there  were 
alternate  layers  differing  distinctly  in  structure  or  fineness  of 
texture,  especially  when  the  divisional  planes  dip  at  a  high 
angle.  So  far  as  my  observation  goes,  its  joints  are  commonly 
nearlv  or  quite  vertical ;  while  the  beds  seldom  have  a  greater 
dip  than  45°,  and  often  are  nearly  horizontal 

The  obliteration  of  the  bedding  by  impulses  of  lateral  pres- 
sure is  well  illustrated  in  the  qiiartzite  near  Poughquag,* 
Dutchess  Co.,  N.  Y.,  where  the  bedding  is  beautifully  distinct 
and  nearly  horizontal.  In  two  or  three  places,  in  the  course 
of  a  long  section  of  the  well  stratified  beds,  there  are  narrow 
vertical  portions,  of  the  whole  height  of  the  section  exposed, 
which  have  lost  entirely  the  bedding,  or  division  into  layers, 
and  are  divided  only  bv  vertical  joints.  The  accompanying 
sketch  illustrates  one  of  them.  The  jointed  vertical  strip  is 
only  8  feet  wide,  and  looks  a  little  way  off  like  a  dike  of  igne- 
ous rock.     Yet  it  is  only  a  narrow  vertical  section  of  the  strati- 

*  Pronounced  as  if  spelt  Poquaig, 
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fied  quartzite,  in  which,  under  the  lateral  pressure,  &actures 
were  produced,  and  where,  consequently,  the  successive  move- 
ments shook  down  and  re-arrang«i  the  sands  adjoining,  so  as  lo 
obliterate  the  planes  of  bedding  and  substatute  vertical  planes. 


In  a  case  of  this  kind  only  a  force  that  was  comparatively  light 
could  have  acted,  since  nearly  all  the  rest  of  the  rock  has  its 
stratification  perfect,  although  much  jointed.  But  the  same 
process,  if  continued,  might  result  in  a  universal  obliteration  of 
the  bedding. 

It  should  be  noted  that  after  a  quartzite  had  been  consolida- 
ted this  obliteration  of  the  bedding  would  be  an  impossibility, 
however  powerful  the  forces  at  work.  The  sand  beds  must  be 
feebly  compacted,  or  the  sands  could  not  he  shaken  down  and 
re-arranged  into  a  series  of  vertical  or  nearly  vertical  beda 
Hence  the  jointed  structure,  when  connected  with  absence  of 
planes  of  bedding,  is  proof  that  the  forces  producing  the  struc- 
ture acted  be/ore,  or  at  the  lime  of,  the  final  soUdification— cer- 
tainly not  ajler  >L 

Again,  the  quartzites  of  different  periods  are  almost  identical 
in  structure  and  mineral  characters,  so  as  to  afford  nothing  by 
which  they  may  safely  be  distinguished.  In  the  same  region 
all  kinds  often  occur,  from  the  fine,"*!  and  hanlest  granular 
quartz  to  pebbly  layers,  ami  to  conglomerates  made  ()f  stones  as 
large  as  cobble-stones,  on  one  side,  and  to  thin  friable  layers  on 
the  other.  The  presence  or  absence  of  a  pearly  micaceous  or 
talcoid  mineral  in  the  layers  is  not  a  distinction  of  value:  for 
the  same  stratum  may  be  a  pure  quartz  rock  in  one  place,  and 
even  look  gneissoid  in  another. 

The  conclusion  of  the  whole  matter  is,  that  the  age  of  each 
quartzite  outcrop  must  be  determined  by  an  examination  of  its 
special  stratigniphical  relations  to  the  adjoining  rocks. 

I  proceed  now  to  an  account  of  the  quartzite  of  a  few  Green 

Mountain  localities.     The  observations  at  the  first  two  of  the 

following  localities,  Canaan  and  Pougliquag,  were  made  in  con- 

'  junction  with  Mr.  James  T.  Gardner,  an  excellent  stratigraphi- 

cal  observer,  and  one  of  the  corps  of  the  Clarence  King  Sur- 
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veyiag  Expedition  along  the  40th  parallel,  west  of  the  Rocky 
Monntaina 

1.  Quartzite  of  Canaan,  Connecticut. 

The  village  of  Canaan  is  situated  in  Northwestern  Connecti- 
cut^ in  the  town  of  North  Canaan,  the  northern  town  of  the 
State  on  the  east  bank  of  the  Housatonic  River.  Canaan 
Mountain,  an  east-by-south  and  west-by -north  ridge,  stands 
along  the  southern  border  of  the  town.  The  quartzite  out- 
crops occur  to  the  north  of  this  mountain,  and  within  a  mile  of 
it,  not  far  from  the  residence  of  Dr.  Adam,  on  Blackberry  River. 

The  Green  Mountain  series  of  outcrops  of  quartzite,  consist- 
ing in  Massachusetts  of  prominent  ridges  and  ridgelets,  here 
has  one  of  its  southern  terminations,  none  existing  in  Connec- 
ticut, as  far  as  known,  south  of  Canaan  Mountain.  This  is  not, 
however,  the  most  southern  extension  of  the  rock,  for  other 
outcrops  occur  at  distant  intervals  twenty  miles  farther  west, 
in  Dutchess  Co.,  New  York,  and  to  the  southwestward. 

The  quartzite  of  Canaan  constitutes  low  ledges  in  a  region  of 
crystalline  limestone  and  metamorphic  schist     There  are  six  of 


Map  of  the  Canaan  quartzttb  bbqion. 

these  ledges  over  an  area  exceeding  but  little  a  mile  from  east 
to  west,  and  half  a  mile  from  north  to  south,  as  represented  in 
the  annexed  map,*  the  scale  of  which  is  1,600  feet  to  the  inch. 
Ledge  No.  1  is  250  feet  long,  80  wide  and  20  high  above  the 
plain ;  2  is  180  feet  wide  and  long,  anri  24  feet  high ;  3  is  960 

*  I  am  indebted  for  this  map  and  the  measurements  of  the  ledges  to  Mr.  Joseph 
S.  ^dam  of  Canaan.  It  is  reduced  from  a  Large  map  fUrnished  me  by  Mr.  Adam, 
i  to  6  are  quartzite  ledges;  A,  Dr.  Adam's  hou:ie;  0.  W.  R.  R.,  the  Connectiout 
Western  Railroad. 
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feet  long,  and  120  feet  wide,  and  45  high ;  4  is  1,080  feet  long 
and  450  wide  and  70  feet  above  the  road  on  the  southeast ;  5  is 
1,400  feet  long,  and  30  feet  above  the  plain ;  6  is  400  feet  long. 

The  surface  between  the  quartzite  ledges  is  covered  with 
limestone;  and  this  limestone  is  part  of  the  great  crystalliiie 
limestone  of  the  Housatonic  valley,  which  has  in  Canaan  a 
breadth,  as  laid  down  by  Percival,  of  nearly  ten  miles.  It  is  a 
continuation  of  the  Stockbridge  limestone  of  Massachusetts 
and  the  Eolian  of  Vermont ;  and  the  same  wide  band  stretches 
southward,  and  somewhat  westward,  through  Salisbury,  Conn., 
and  Dover  and  Pawling  in  Dutchess  Co.,  !N.  Y. 

This  limestone  is  generally  admitted  to  be  of  Lower  Silurian 
age,  and  to  represent  more  or  less  of  the  time  from  the  Cal- 
ciferous  to  the  Trenton  periods.  The  fossils  from  the  Eolian 
limestone  of  Whiting  and  Sudbury,  Vermont,*  identified  by 
Prof.  James  Hall,  included  species  of  the  genera  Euomphalus^ 
Zaphrentis,  Stromatopora^  Cncetetes,  and  Stictopora,  with  large 
encrinal  stems,  and  have  been  regarded  as  indicating  that  the 
rock  is  not  older  than  the  Trenton.  Mr.  Billings  has  presented 
evidence  tending  to  prove  that  limestones  of  the  Quebec  group 
are  included  in  the  formation ;  and  if  so,  the  Chazy  is  proba- 
bly present  also.f 

Tne  dip  of  the  limestone  about  Canaan  varies  from  nearly 
vertical  to  nearly  horizontal,  the  latter  prevailing ;  and  there  is 
a  like  diversity  m  the  strike.  Such  an  irregularity  of  position 
is  common  in  this  rock  elsewhere  in  the  Green  Mountain  region, 
whenever  it  is  not  tilted  throughout  at  a  high  angle ;  and  it  is 
evidently  owing  to  the  inflexible  character  of  a  limestone  stra- 
tum when  subjected  to  lateral  pressure. 

The  metamorphic  schist  associated  with  the  limestone  is  an 
arenaceous  mica  schist,  which  is  in  part  an  arenaceous  gneiss.  It 
alternates  with,  or  overlies,  the  limestone,  as  may  be  seen  in 
several  localities  in  the  vicinity  of  the  quartzite.  Rattlesnake 
mountain,  a  hill  300  feet  high  above  the  plain  around  it,  and 
situated  about  a  mile  and  a  half  north  of  Dr.  Adam's  house,  hiOS 
a  base  of  limestone,  while  made  up  mainly  of  the  overlying 
schist,  a  fine-grained,  fragile  arenaceous  rock,  in  part  gneiss- 
like. The  layers  of  both  rocks  are  nearly  horizontal.  The 
peculiar  want  of  firmness  in  this  superincumbent  arenaceous 
gneiss  and  mica  schist  may  be  owing  to  the  fact  that  the  heat 

*  Geol.  of  Vermont,  2  vols.  4to,  1861,  i,  418. 

f  In  a  paper  on  a  Primordial  limestone  in  Northern  Vermont — the  Winooski 
limestone — at  page  146  of  this  volume,  Mr.  E.  Billings  suggests  that  the  Stock- 
bridge  limestone  maj  not  merely  include  this  Primordial  limestone,  but  may  be 
made  up  of  it.  His  conclusion  is  based  on  sections  by  Professor  Emmons,  which 
I  shall  show,  before  the  close  of  this  paper,  are  not  of  a  kind  to  sustain  it 
Moreover  it  will  appear,  on  what  I  think  is  gO'»d  evidence,  that  the  Primordial 
does  not  enter  at  all  into  the  proper  Stockbridge  limestone,  although  it  may 
constitute  other  areas  not  far  distant  from  it. 
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of  metamorphism  had  to  reach  it  through  the  thick  horizontal 
limestone  formation ;  for  the  gneiss  where  much  tilted  is  a 
firmer  rock.  In  some  places  atfout  Canaan  it  is  decomposed  to 
a  depth  of  thirty  or  forty  feet  or  more,  and  then  resembles  a 
fine-grained  soft  sandstone. 

The  quartzite  is  for  the  most  part  the  ordinary  fine  or 
coarse-grained  hard  quartz  rock.  The  ledges  indicated  on  the 
above  map  are  more  or  less  completely  surrounded  by  lime- 
stone, so  tnat  you  cannot  get  from  one  ledge  to  another  without 
crossing  a  limestone  interval,  although  the  distance  between  is 
in  no  case  over  400  yards,  and  in  one  but  little  over  100.  The 
quartzite  evidently  underlies  the  limestone. 

The  rock  is  very  strongly  and  evenly  jointed,  and  nearly 
vertically  so,  and  the  joints  are  generally  the  only  divisional 

? lanes,  or  are  for  more  distinct  than  any  planes  of  bedding, 
'he  direction  of  the  joints  in  the  several  ledges  is  N.  80°  E.  to 
N.  37°  E. 

There  is  an  exception  in  ledge  No.  5  to  this  remark  with 
regard  to  the  absence  of  planes  of  stratification.  This  ledge 
has  a  bluff  front  facing  the  northeast,  thirty  feet  high,  in  which 
the  bedding  is  displayed  in  great  perfection.  It  is  made  dis- 
tinct by  the  alternation  of  very  nne  'crumbling  layers  with 
others  of  the  hard  rock.  The  crumbling  layers  look  as  if  they 
might  be  a  calcareous  quartzite,  but  on  examination  with  a  lens 
they  proved  to  be  an  aggregation  of  the  finest  of  quartz  sand. 
The  strike  of  the  beds  was  N.  35°  W.  (compass  course),  and 
the  dip  50°  to  the  southwestward.  The  rock  was  also  jointed, 
and  the  direction  of  the  joints  N.  32°  E.,  conforming  to  the 
principal  joints  in  other  localities. 

In  the  ledge  No.  6,  also,  the  stratification  is  distinct,  but  in 
an  opposite  direction  to  that  of  No.  5,  the  dip  being  25°  to  the 
northeastward ;  as  if  the  two,  which  are  but  400  feet  distant, 
were  parts  of  a  small  fold  in  the  stratification. 

ITie  quartzite  and  the  associated  limestone  are  unconformable. 

While  in  sc^  close  association,  an  interval  of  but  a  dozen 
yards  of  soil  sometimes  separating  the  outcrops,  they  are  no 
where  seen  in  conformable  layers.  The  schist  and  limestone 
outcrop  together  among  the  quartzite  outcrops,  and  manifest 
plainly  their  intimate  relations ;  but  nowhere  is  this  true  of  the 
quartzite  and  limestone.  Along  the  rail-road  there  is  a  section 
of  ledge  No.  3  ;  and  then,  but  a  few  rods  to  the  southeast,  one 
of  gneiss  and  limestone  together.  This  isolation  of  the  quartz- 
ite IS  calculated  to  excite  a  strong  impression  that  the  two  are 
wholly  distinct  in  stratification.  As  the  quartzite  is  so  hard  a 
rock,  its  outcrops  ought  to  be  continued  through  the  limestone 
areas  in  long  lines  if  they  are  conformably  interstratified ;  but, 
instead,  it  is  in  short,  low,  island-like  outcrops. 
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Again,  the  jointing  is  essentially  uniform  in  all  the  quartzite 
ledges  from  1  to  6,  varying  little  from  N.  85**  E.  In  the  limestone, 
on  the  contrary,  there  are  all  kinds  of  dip  and  strike,  as  above 
stated.  Such  a  hammering  as  the  quartzite  formation  (sand- 
beds  at  the  time)  must  have  undergone,  before  its  stratification 
became  so  completely  obliterated  as  in  most  of  the  ledges, 
should  have  left  an  ineffaceable  impression  on  the  limestone,  if 
the  limestone  were  then  in  existence  and  overlying  it.  In  ledge 
No.  1,  the  jointing  is  nearly  vertical  and  very  decided,  while  the 
limestone  near  by  is  almost  horizontal  This  uniformity  of 
structure  in  the  quartzite  demonstrates  that  its  origin  antedates 
the  deposition  of  the  limestona 

The  ledges  5  and  6  (see  map,  p.  188)  are  stated  to  have  the 
opposite  dip  that  indicates  a  fold.  But  No.  6  is  altogether  too 
narrow  to  be  the  counterpart  of  No.  5,  or  the  other  half  of  the 
arch.  Put  the  limestone  out  of  the  way,  and  then  the  difficulty 
would  disappear.  If  therefore  the  uplifts  of  the  quartzite,  and 
its  uniform  system  of  joints,  were  produced  before  the  deposi- 
tion of  the  limestone  and  its  associated  schists,  the  condition  of 
the  rocks  would  be  intelligible. 

But  the  unconformability  is  directly  demonstrated  about 
ledges  No.  5  and  6,  in  which  the  stratification  of  the  quartzite 
is  distinct  The  dip  of  the  quartzite  in  No.  5  is,  as  has  been 
stated,  to  the  southwest  and  that  in  No.  6  to  the  northeast- 
ward. Between  the  two,  as  it  were  in  a  basin  made  in  a  decap- 
itated fold,  limestone  lies  having  a  dip  nearly  that  of  No.  6. 
To  the  northward-and-eastward  of  No.  6,  the  strike  of  the  lime- 
stone is  N.  60°  E.,  with  the  dip  to  the  northwestward  (N.  40° 
W.)  40°.  This  dip  is  persistent  around  the  north  and  east 
sides  of  the  quartzite  ledge  No.  6,  and  shows  a  total  independ- 
ence in  the  positions  and  relations  of  the  two  rocks. 

The  limestone  between  the  ledges  5  and  6  corresponds  more 
nearly  in  dip  to  the  quartzite  in  No.  6,  than  to  the  limestone 
on  the  north  and  east ;  showing  that  the  tilting  it  underwent 
was  somewhat  dependent  on  the  ledges  between  which  it  lav ; 
and  it  thereby  indicates  that  the  ledges  had  a  previous  exist- 
ence. The  facts  favor  the  idea  that  the  great  irregularity  in 
the  tiltings  of  the  Canaan  limestone  and  schist,  sometimes  con- 
forming to  the  jointings  of  the  quartzite  but  oftener  not,  may 
have  been  in  part  due  to  the  resisting  ledges  of  quartzite  beneath. 

The  conclusions  to  which  the  facts  lead  are,  therefore  : — 

(1)  That  the  quartzite  is  the  inferior  rock. 

(2)  That  it  is  everywhere  unconformable  to  the  overlying 
limestone. 

(3)  That   the  jointing,   uplifting  and   consolidation   of  the 
quartzite  took  place  before  the  limestone  was  deposited. 
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Art.  XXIII. — Brief  Contributions  to  Zoology  from  the  Museum 
of  Yale  College,  No.  XV HI. — On  the  Affinities  of  Paleozoic 
Tabulate  Corals  with  Existing  Species  ;  by  A.  E.  Verrill. 

The  works  of  Milne  Edwards  and  Haime  upon  corals  are  so 
extensive  and  important,  and  their  classification  is  so  well 
understood  and  generally  adopted,  especially  by  geologists, 
that  it  is  of  great  importance  that  their  errors  of  classification 
should  be  pointed  out  and  fully  understood. 

A  very  unfortunate  mistake  was  made  when  they  instituted 
the  exceedingly  heterogeneous  and  artificial  group  known  as 
^^  Madreporaria  Tabulatay  This  division  was  based  wholly 
upon  a  single  character  of  uncertain  value,  found  in  certain 
corals  differing  very  widely  among  themselves  in  all  other  re- 
spects. This  character,  regarded  ov  them  as  of  such  funda- 
mental importance,  was  merely  tne  existence  of  complete 
transverse  septa  or  plates  across  the  coral  tubes,  or  cells,  occu- 
pied by  the  lower  parts  of  the  bodies  of  the  coral-polyps,  thus 
dividing  the  lower,  unoccupied  portion  of  these  coral-cells  into 
a  series  of  closed  chambers,  each  plate  in  turn  marking  a 
former  position  of  the  base  of  the  polyp,  which  occupied  the 
cell,  as  It  grew  upward.  In  most  of  the  other  corals,  on  the 
contrary,  there  are  either  no  transverse  plates,  or  else  they  exist 
between  the  radiating  lamellae  or  septa,  thus  dividing  each  of 
the  radiating  chambers  into  a  series  of  transverse  cavities,  which 
are  usually  not  exactly  on  the  same  level  in  the  different  cham- 
bers. At  the  time  when  this  classification  was  proposed  the 
polyps  of  but  few  of  the  "  tabulate  corals"  had  been  examined, 
and  no  characters  were  drawn  from  the  soft  parts.  The  explana- 
tion of  the  transverse  septa  seems  to  be,  judging  from  my  own 
dissections  and  also  from  analogy  with  other  animals,  that  they  are 
formed  after  each  discharge  of  ova;  the  vacuity  thus  ja'oduced, 
being  useless,  is  cut  off  from  the  visceral  cavity  above  it  by  the 
formation  of  a  septum.  Therefore,  if  the  eggs  be  discharged 
from  all  the  radiating  chambers  simultaneously,  or  if  from  any 
other  cause  the  polyp  abandons  all  the  chambers  simultaneously, 
it  is  obvious  that  a  complete  septum  or  transverse  plate  will  be 
formed  across  the  entire  tube  ;  out  if  the  eggs  be  aischarged  at 
different  times  from  the  ovaries  occupying  the  various  radiating 
chambers,  the  septa  formed  below  them  in  the  different  cham- 
bers will  not  be  coincident,  or  exactly  at  the  same  level  in  all. 
It  would  seem,  therefore,  that  the  existence,  or  non-existence,  of 
complete  transverse  plates  is  simply  a  matter  of  periodicity  in 
the  discharge  of  ova. 

We  should,  naturally,  expect  to  find  such  variations  in  peri- 
odicity among  the  species  and  genera  of  many  diverse  groups, 
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— and  this,  I  think,  can  eaailj  be  shown  to  be  the  case.  Thua, 
for  example,  the  genus  Oxiastraa  V.,  an  undoubted  Astriean 
coral,  has  the  septa  in  all  the  chambers  on  the  same  level,  thus 
forming  true  tabulse ;  the  genus  Alveopora  (figure  1,  a),  and 
others  allied  to  Poriles  and  Sladrepora,  have  true  tabulse ;  also 
the  genus  AstToopsammia  V.,  of  the  Eupsammidte ;  the  species 
of  Ptxntlipora,  a  genus  closely  allied  in  its  animals,  and  other- 
wise, to  Oculina  and  Slylophora,  have  very  numerous  and  per- 
o  Fig.  l.»  h 


feet  transverse  septa ;  even  among  the  Alcynnaria,  the  genus 
Tuhipara  occasionally  has  transverse  internal  septa ;  ana  the 
same  is  true  of  Miliepora,  belonging  to  the  class  of  Acalepks. 

Notwithstanding  the  very  slight  basis  upon  which  the  group 
of  "  Tabulata  "  was  established,  and  disregarding  the  very  great 
and  !m]x>rtant  differences  which  exist  among  the  corals  thus 
unnaturally  brought  together,  most  writers  upon  corals,  whether 
recent  or  fossil,  during  the  past  twenty  years  have  adopted  this 
classification  without  uesitat ion. 

And  yet  tliis  is  but  another  instance  forcibly  illustrating  the 
general  rule  that  classifications  based  on  single  characters  are 
very  likely  to  be  artificial  and  erroneous.  It  also  illustrates  the 
manner  in  wliich  such  an  error  often  leads  to  others  of  still 
greater  importitnee. 

In  1857  Professor  Agassiz  made  the  very  important  discovery, 
that  the  auimals  of  Miliepora  lire  not  tiiie  poli/ps,  but  genuine 
hydroids,  belonging  to  the  cliiss  of  Acalcplis  or  Mcduste.f  But 
since  Milkpora  is  a  genus  belougiug  to  the  "Tabulata,'"  he 
immediately  concluded  that  all  the  "Tabulata"  are,  therefore, 
hydroid  Acalephs !     And  not  content  with  this  sufliciently  bold 

*  Fiuuro  1  a,  a  lon^Cudinal  section  of  Aheopora  spmgiosa  Dana;  1  ft,  a  verd' 
eal  view  of  Botno  of  the  cella;  both  much  onlargod,  copied  from  Dana's  atlas 
of  the  Zoophj-teB  of  the  0.  S.  Kipl.  Kip.  For  ttio  iit^e  of  this  cut  I  am  id- 
debteil  to  MeK-rg  IXuld  &  Mead,  the  puhliAhers  of  Professor  Dana's  new  work  no 
Coral"  and  Coral  I-lands, 

f  Proci-edings  of  the  Boston  Society  of  Natural  Hiatorv,  tuL  tJ,  p.  373,  18S9. 
See  also  Pourtales,  io  Illiiatmted  Catal.  of  the  Mua.  of  Comti.  Zoology,  No.  ir,  p. 
CS,  1371. 
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generalization,  he  extended  it  likewise  to  the  extinct  "  Bugosa'^ 
or  Cyathophylloid  corals,*  at  first  apparently  with  some  hesita- 
tion, but  more  recently  without  qualification.t 

From  this  conclusion,  if  admitted,  it  followed  that  in  the 
Paleozoic  ages  there  were  few,  if  any,  true  polyp-corals,  but,  on 
the  other  hand,  the  class  of  Acalephs  was  abundantly  repre- 
sented by  a  great  variety  of  coral-making  forms,  some  of  them 
of  great  size,  and  capable  of  building  extensive  coral-reefs, 
similar  to  those  made  by  true  polyp-corals  in  modem  times ! 
Thus  the  geological  importance  of  these  two  classes  of  animals 
would  be  completely  reversed,  as  well  as  our  idea*  of  the  nature 
of  corals  and  coral-reefa 

These  views  have  been  held  and  advanced  bjr  Professor 
Agassiz  for  many  years,  and  have  been  urged  quite  recently, 
notwithstanding  the  great  amount  of  evidence  that  has  been 

Sublished  to  show  that  the  "  Tabulata  "  include  corals  very 
iverse  in  structure  and  affinities.  The  proposition  of  Professor 
Agassiz  to  consider  all  *^ Tabulate"  and  ^^ Rugose"  corals  as 
Acalephs,  has  not  been  very  generally  adopted,  but  has  been 
received  with  more  or  less  hesitation  and  doubt,  by  many  zoolo- 
gists and  geologists.  In  fact,  it  is  not  easy  to  see  now  Professor 
Agassiz  could  reconcile,  in  his  own  mind,  the  structure  of  many 
of  the  Tabulata  and  Bugosa  with  his  own  definitions  of  the  two 
classes,  Polyps  and  Acalephs.  The  distinction  upon  which  he 
and  others  have  chiefly  insisted  is  the  existence  in  the  former  of 
radiating  fleshy  lamellae,  dividing  the  interior  of  the  body  into 
a  number  of  radiating  chambers,  in  the  center  of  which,  in  coral- 
making  species,  the  radiating  plates  are  formed ;  while  in  Ac- 
alephs no  such  radiating  lamellse  and  chambers  exist  There- 
fore it  would  not  be  possible  for  an  Acaleph  to  form  a  coral 
having  distinct  radiating  plates  or  septa,  unless  we  alter  our 
definition  of  an  Acaleph.  In  that  case  I  do  not  know  what  dis- 
tinction would  remain.  And  yet  we  find  many  Tabulate  corals, 
both  recent  and  ancient,  with  twelve  or  even  twenty-four  well- 
developed  radiating  septa ;  and  among  the  Bugosa  there  are 
very  many  genera  in  which  numerous  radiating  septa  are  as 
hignly  developed  as  in  the  ordinary  modem  corals  of  un- 
doubted polyp-origin,  while  in  some  there  are  not  even  traces 
of  transverse  septa.  If  we  regard  the  relations  of  the  soft  parts 
to  the  corals,  it  will,  therefore,  be  necessary  to  consider  all 
corals  in  which  distinct  radiating  plates  are  formed  as  true 
polyp-corals,  but  the  absence  of  such  plates  is  not  of  itself 
proof  that  the  coral  was  not  made  by  a  polyp,  for  many  corals 
now  living,  and  formed  by  genuine  polyps,  have  no  radiating 
septa  (e.  g.,  Tubipora,  some  species  of  Pocilltpora). 

*  Contributions  to  the  Natural  History  of  the  United  States,  yol.  iii,  pp.  61-3, 
and  vol.  it,  pp.  292-6,  and  p.  338. 

f  Bi^etin  of  the  Museum  of  ComparatiYe  Zoology,  vol  i,  No.  13,  p.  884,  1870. 
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In  the  present  state  of  science,  the  only  stony  corals  which 
are  knoum  to  be  formed  by  hydroids  are  the  several  species  of 
Millepora.  We  can  reasonably  infer  that  a  few  other  genera 
having  essentially  the  same  structure,  or  belonging  properly  to 
the  same  family,  are  also  the  corals  of  hydroids.  But  as  to  the 
great  majority  of  the  **  Tabulata"  and  **  Eugosa,"  there  can  no 
longer  be  any  reasonable  doubt  that  they  were  made  by  true 
polyps,  essentially  similar  to  those  of  the  existing  corals.* 

But  among  the  Tabulate  corals,  after  excluding  the  MUkpo- 
ridce,  great  diversities  of  structure  still  remain,  and  no  doubt 
representatives  of  several  families  that  ought  to  be  widely  sepa- 
rated in  a  natural  system,  are  thus  combined  together  on  ac- 
count of  a  single  unimportant  character.  Many  of  these  genera 
are  extinct  and  apparently  have  no  very  closely  allied  repre- 
sentatives among  living  corala  The  affinities  of  such  genera 
may  long  remain  doubtfiiL  But  in  other  cases  there  are  living 
corals  having  very  close  relations  with  certain  Paleozoic  genera, 
and  these  we  are  even  now  able  to  classify  with  as  much  cer- 
tainty as  we  can  the  ordinary  forms  of  existing  corals. 

Among  the  best  known  of  the  tabulate  corals  are  the  numer- 
ous species  of  Pocillipora  and  allied  genera,  which  evidently 
constitute  a  distinct  family  {Pocilliporidce),  largely  represented 
in  the  tropical  waters  of  the  Pacific  and  Indian  oceans.  These 
corals  are  characterized  by  rather  small,  tubular  cells,  usually 
with  6,  12  or  24  radiating  septa,  which  even  in  the  same  speci- 
men may  be  obsolete  in  some  of  the  cells ;  by  imperforate^  com- 
pact walls ;  and  by  a  more  or  less  abundant,  compact  coenen- 
chyma  between  the  lateral  cells,  which  may,  however,  be  absent 

*  The  following  quotation  from  the  Bulletin  of  the  Mus.  of  Comp.  Zoology,  i, 
No.  13,  p.  384,  Nov.,  1869,  will  serve  to  illustrate  the  views  of  Professor  Agassiz: 

"  If  we  now  remember  that  the  Acalephian  aflBnities  of  the  Tabulata  are  unques- 
tionable, and  that,  with  them,  the  Rugosa  must  bo  removed  from  the  class  of 
Polyps  jind  referred  to  that  of  ihe  Acalephs;  aud  if  we  further  take  into  consid- 
eration the  fact  that  Palceodiscus  belongs  t<j  the  type  of  Rugosa,  and  not  to  the 
family  of  Fungians,  it  becomes  evident  that  in  their  order  of  succession  from  the 
Mesozoic  era,  in  which  they  first  make  their  appearance,  the  great  types  of  the 
class  of  Polyps  have  succeeded  one  another  in  the  following  order:  first  Tur- 
birjolians,  next  Fungians,  next  Astnvans,  and  last  Madrepores;  in  exactly  the 
sequence  in  which  these  types  stand  to  one  another,  as  far  as  their  structural  gra- 
dation is  concerned,  and  in  exactly  the  same  order  in  which,  during  their  growth, 
these  corals  pass  from  one  stage  to  another." 

But  on  the  other  hand,  since  we  now  find  that  the  Acalephian  affinities  of  the 
Rugosa  and  most  of  the  Tabulata  are  wholly  imaginary  and  without  the  slightest 
foundation  in  nature,  all  this  beautiful  theory  of  geological  sequence  falls  to  the 
ground,  and  we  find  the  Madrepores  represented  even  in  the  Lower  Silurian  rocks 
by  Favosiies  and  other  Alveopora-like  forms,  which  are  certainly  neither  low  nor 
embryonic  types!  And  even  in  Mesozoic  times  the  Astneans  appear  in  force 
quite  as  early  as  the  Fungians  or  the  Turbinolians.  If  there  has  ever  been  such 
a  definite  geological  sequence  of  the  groups  of  corals  as  Agassiz  imagines^  it  must 
have  taken  place  in  the  ante-Silurian  ages,  concerning  the  life  of  wliicli  we  kno^v 
nothing.  In  the  Lower  Silurian  seas  the  order  was  already  well  developed  and 
highlv  diver.-ified. 
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where  the  cells  are  crowded,  as  at  the  ends  of  the  branches. 
The  writer  has  shown  in  several  previous  papers*  that  the 
PociUiporidce  are  the  corals  of  true  polyps.  The  animals  of 
PodlUpora  are  exsert  in  expansion,  with  a  regular  circle  of  12, 
nearly  equal,  stout,  tapering  tentacles,  surrounding  the  circular 
disk  ;f  and  12  internal,  radiating,  fleshy  lamellae  show  through 
the  disk.  Thus  they  closely  resemble  the  polyps  of  Stylophora, 
Pontes,  and  Madrepora,  which  are  among  the  most  typical  of 
true  polyps.  The  existence  of  stellate  cells,  with  6,  and  even 
12,  well-developed,  radiating  septa  in  several  species  of  Poalli- 
pora  (e.  g.,  P.  elongata  Dana,  P,  plicata  D.,  P,  stellata  V.)  should 
be  sufficient  evidence  that  such  corals  have  no  Acalephian 
affinities  whatever,  even  without  the  conclusive  evidence  de- 
rived from  a  study  of  the  living  polyps. 

The  Silurian  genus,  Columnaria,  appears  to  belong  to  a  dif- 
ferent family,  and  if  not  actually  a  member  of  the  Astrseidae, 
it  should  at  least  be  referred  to  a  family  very^  near  that  group. 
It  has  24  to  86  well-developed,  imperforate,  radiating  septa, 
those  of  the  first  cycles  wider,  and  in  C.  stellata  (Hall,  sp.)  reaching 
the  center,  while  those  of  the  last  cycle  are  quite  narrow.  The 
larger  septa  have  the  upper  edge  finely  serrate.  The  walls  of 
the  adjacent  cells  are  united  together  as  in  Coelastrcea  and  Ooni- 
astroea ;  they  are  solid,  and  apparently  imperforate.  The  genus 
closely  resembles  Coelastrcea,  but  the  budding  is  marginal  or 
interstitial,  while  in  the  latter  the  cells  divide  across  the  middle. 

Another  well-known  and  important  group  of  tabulate  corals 
was  abundantly  represented  in  the  Paleozoic  seas  by  the  genus 
Favosites,  with  its  numerous  species,  and  by  several  other  allied 
genera,  constituting  the  sub-family  Favositinse  of  Edwards  and 
Haime.  In  these  corals  the  walls  are  thin  and  perforated  by 
more  or  less  numerous  pores  or  foramina,  which  are  small  in 
Favosites,  but  large  and  numerous  in  Koninckia.  The  cells  are 
usually  crowded  and  polygonal,  and  there  is  no  coenenchyma. 
The  relating  septa  ai*e  sometimes  obsolete,  but  usually  12  or 
24,  which  may  be  continuous,  or  represented  only  by  vertical 
rows  of  spine-like  points,  as  in  Favosites  and  the  existing  genus, 
Alveopora  (figure  1,  b).  The  transverse  septa  are  variously 
developed,  being  often  nearly  flat,  but  with  the  intervening 
spaces  variable,  as  in  Favosites;  sometimes  partly  vescicular  ana 
incomplete,  as  in  Emmonsia ;  not  unfrequently  convex  and 
vescicular,  as  in  Michelinia;  rarely  infundibuliform,  as  in 
Boemeria,      It  is  obvious  that  this  group  has  no  relationship 

*  On  the  Affinities  of  the  Tabulate  Corals,  in  Prooeeding^  of  the  American  Asso- 
ciation for  AdT.  of  Science,  1867,  p.  148.  Proceedingrs  of  the  Essex  Institute,  vol 
Ti,  p.  90,  1869.  Transactions  of  the  Connecticut  A^emj,  i,  p.  518,  1870.  This 
Journal,  vol  i,  p.  389.  May,  1871. 

f  Trans.  Conn.  Academy,  i,  p.  523,  (Pocillipora  laecra  Y.\  The  polyps  of  P. 
damicffmis,  as  figured  by  Quoy  and  Gaimard  in  the  Voyage  of  the  Astrolabe,  are 
quite  similar. 
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with  the  MiUeporid/Xj  and  at  best  only  a  distant  one  ¥nth  the 
Pocilliporidcdj  although  Edwards  and  Haime  placed  it  in  the 
same  family  with  the  latter. 

In  the  Keport  on  the  Zoophytes  of  the  U.  S.  Exploring  Ex- 

S edition,  1846,  p.  609,  Professor  Dana  instituted  the  fiEtmilj, 
'avositidae,  in  which  he  included  three  sul>&milies:  Ist, 
Alveoporinae,  including  the  genus  Alveopora ;  2nd,  Favositinn, 
embracing  JStylophord,  Pocillipora,  Seriatipora^  with  Favosiia 
and  other  extinct  genera ;  Srd,  Helioporincey  for  Helioporc^  Milk- 
pora^  ffeliolites.  This  family  was  placed  next  to  the  PoriiidoL 
Although  more  recent  discoveries  nave  shown  that  this  arrange- 
ment is  incorrect  in  several  points,  it  is,  nevertheless,  much 
nearer  correct  than  the  classifications  of  Edwards  and  Haime, 
and  Agassiz.  In  thus  bringing  Alveopora  and  Favoaites  near  to- 
gether. Professor  Dana  maae  a  very  important  step  in  advance, 
and  one  that  has  unfortunately  been  lost  sight  of,  or  overlooked, 
by  recent  writers,  and  most  unfortunately  by  Edwards  and 
Haime,  by  whom  these  genera  are  very  widely  separated.  In 
describing  the  genus  Alveoporay  Professor  Dana  gives,  as  one  of 
its  characters,  ^^  transverse  septa  remote/'  and  on  Plate  48,  fig. 
3,  d,  of  his  Atlas,  from  which  the  accompanying  cut  has  been 
copied,  he  figured  a  vertical  section  of  Alveopora  apongiosa^  in 
which  the  transverse  septa  are  well  shown  (figure  1,  a).  In  this 
species  the  walls  of  the  cells  are  exceedingly  thin  and  pierced 
by  numerous  large  openings,  often  leaving  a  mere  skeleton  of  a 
wall  The  transverse  septa,  although  thin,  are  perfectly  devel- 
oped and  imperforate,  completely  closing  the  cells  at  intervals 
of  about  05  to  '20  of  an  inch,  varying  even  more  than  this  in 
some  parts  of  the  coral,  but  not  more  than  do  many  species  of 
Favosites,  Moreover  the  septa  in  many  adjacent  cells  are  situ- 
ated at  the  same  level,  giving  the  coral  the  appearance  of  being 
divided  into  successive  layers  by  broad  thin  transverse  plates. 
This  appearance  is  due  merely  to  the  thinness  and  porosity  of 
the  walls  and  coincidence  of  the  plates.  The  same  arrangement 
of  plates  is  found  in  the  Silurian  genus,  Danta,  which  is  said, 
however,  to  have  imperforate  walls. 

The  structure  of  the  walls  in  the  tabulated  genus,  Koninckid, 
from  the  Cretaceous,  is  very  similar  to  that  of  Alveopora,  More- 
over the  latter,  like  Alveopora  (figure  1,  i)  has  vertical  rows  of 
spine-like  points,  representing  the  twelve  radiating  septa.  In 
some,  if  not  all,  species  of  Favosites  the  septa  were  likewise 
represented  by  just  such  rows  of  slender  points.  And  the  same 
is  true  of  otner  extinct  genera  belonging  to  the  same  group. 
Whether  all  the  species  of  Alveopora  have  complete  transverse 
septa  is  uncertain,  for  they  appear  to  have  been  generally  over- 
looked by  the  describers.  Edwards  and  Haime  make  no  allu- 
sion whatever  to  such  septa  in  their  descriptions  of  the  genus 
and  its  species.     In  all  the  species  which  I  have  examiijed,  how- 
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ever,  these  septa  are  to  be  found,  but  they  are  usually  more  re- 
mote and  less  evident  than  in  A.  spongiosa^  while  tne  walls  in 
most  of  the  other  species  are  thicker  and  perforated  by  fewer 
and  smaller  openings,  thus  producing  firmer  corals.  In  A. 
dcedalea  Dana  ^  the  walls  are  much  thicker  and  perforated  by 
smaller,  rounded  orifices,  of  which  there  are  two  or  three  verti- 
cal series  on  each  side  of  a  cell  The  cells  are  very  deep  and 
the  transverse  septa  are  complete  though  distant,  and  coincident 
in  adjacent  cells.  The  radiating  septa  are  represented  by  twelve 
vertical  rows  of  stouter  spines,  which  often  meet  at  the  center. 
Mr.  W.  S.  Kent  f  has  aescribed  and  figured  a  recent  coral, 
under  the  name  of  Favositipora  Deshayesii^  which  has  well  devel- 
oped transverse  septa,  and  agrees  in  all  other  respects,  according 
to  Mr.  Kent,  with  Alveoporcu  But  as  the  presence  of  such  septa 
appears  to  be  characteristic  of  Alveopora,  the  Deshaysii  should 
be  regarded  as  a  species  of  Alveapora,  in  which  the  transverse 
septa  are,  perhaps,  unusually  numerous.  Mr.  Kent  also  men- 
tions a  Paleozoic  fossil  coral,  supposed  to  be  from  North  Amer- 
ica, which  he  refers  to  the  same  genus  {t\  palasozoica).  This 
may  prove  to  be  an  ancient  species  of  the  genus  Alveopora,  and 
in  any  case  cannot  be  more  than  generically  separated,  either 
from  Alveopora  or  Favosites,  as  remarked  by  Mr.  Kent     The 

Senus  Koninckia  of  the  Cretaceous  is,  perhaps,  not  generically 
istinct  from  Alveoporcu,  approaching  A.  dcedalea  very  closely, 
and  differing  from  A,  VerriUiana  D.  chiefly  in  having  but  six 
vertical  rows  of  septal  spines,  instead  of  twelve.  The  genus 
Chntopora  is  closely  related  to  Alveopora,  differing  chiefly  in 
having  about  24  radiating  septa,  which  are  more  fully  devel- 
oped, but  perforated  by  large  irregular  openings ;  and  a  dis- 
tinct columella.  The  walls  are  usually  rather  firm  and  rough, 
as  if  composed  of  coarse  irregular  granules,  so  united  together  as 
to  leave  many  openings  through  the  wall  The  lateral  and 
younger  cells  are  often  very  shallow,  with  a  large  rough  colu- 
mella, and  with  six  small  paliform  lobes  arising  &om  the  inner 
part  of  the  septa,  while  in  some  cases  the  walls  are  much  thick- 
ened and  roughly  granulous  at  the  surface,  in  these  characters 
closely  resembling  Porites,  to  which  it  is  also  aUied  in  the  internal 
structure  of  the  coral.  In  fact,  Oxmiopora  combines  many  of 
the  characters  o(  Alveopora  and  Porites,  and  has  some  additional 
special  characters.  The  transverse  septa  are  usually  quite 
numerous  and  thin,  usually  irregular,  but  with  an  evident  ten- 
dency to  coincide  in  height  in  all  the  chambers  of  the  same 
polyp-cell,  though  much  broken  up  and  forced  out  of  the  trans- 
verse phme  by  the  presence  of  the  large  irregular  columella. 

^  This  spedeSf  which  proves  to  be  distinct  fh>m  the  duadalea  of  Forskal,  eta,  has 
been  named  A.  VerriUiana  by  Prof.  Dana  in  his  recent  work  on  Oorals  and  Coiml 
Islands. 

f  Annals  and  Magazine  of  Natural  History,  voL  Ti,  |>.  384,  Not.,  1870. 
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In  one  species  of  Goniopora  I  have  occasionally  seen  cells  with 
a  deeply  infundibuliform  septum  completely  closing  its  cavity 
below,  thus  recalling  the  septa  of  BcemeritL 

The  three  genera,  Chniopora^  Alveopura,  and  PorUeSj  agree 
closely  in  the  characters  of  their  polyps ;  the  first  has,  however, 
24  tentacles,  while  the  others  usually  have  but  12,  although 
there  are  often  a  few  larger  polyps  with  24  tentacles,  scattered 
among  the  smaller  ones,  in  both  genera.  It  scans  necessary, 
^ere&re,  to  place  these  genera  and  the  others  that  are  evidently 
closely  allied  to  each  of  them  in  one  family,  Poriiidot.  It  will 
also  l>e  understood,  from  what  has  already  been  said,  that  it  is 
impossible  to  assign  any  characters  sufficient  for  separating  the 
FavoaUinoBj  even  as  a  fitmily,  from  the  Poritida^  It  is  very 
doubtful  whether  the  group  can  be  maintained  even  as  a  sub- 
family, for  Alveopora  and  Goniopora  combine  the  characters  of 
both  groups.  The  &mily,  PoRiriD-a,*  thus  extended,  might 
perhaps,  be  provisionally  divided  into  three  sub-families ;  PoB- 
rriNJB,  for  Porites  and  the  closely  allied  genera ;  ALVSOPOBiKil, 
to  include  Alveopora^  Q-oniopora^  Litharoea^  and,  if  considered 
distinct,  Koninchia  and  Favositipora ;  Favositikjb,  to  embrace 
Favosiies^  Bhnmonsia^  Micfielina,  and  the  other  closely  aUied 
genera.  It  is  probable,  however,  that  even  such  a  slight  sepa- 
ration of  Alveopora  and  Favosites  is  greater  than  the  differences 
actually  observed  will  warrant. 

Admitting  these  necessary  changes  in  the  classification,! 
it  follows  that  the  Madreporaria  perforata^  or  Madreporacea^ 
which  is  generally  regarded  as  the  highest  division,  or  sub- 
order, of  the  true  corals,  was  abundanfiy  represented  even  in 
the  Silurian  seas.  Moreover,  the  family  Poritidm^  which  now 
includes  many  of  the  most  important  of  reef-building  corals, 
was  also,  even  in  Paleozoic  ages,  a  family  rich  in  reef-forming 
species,  for  some  of  the  species  of  Favosites  grew  into  hemi- 
spherical masses  eight  or  ten  feet  in  diameter.  It  also  seems 
probable  that  the  genus  Alveopora  has  existed  through  all 
periods  from  the  Paleozoic  to  the  present  time,  which  would 
seem  the  more  remarkable,  considering  the  extreme  delicacy  and 
fragility  of  these  corals,  and  also  the  fact  that,  so  far  as  known, 
they  are  all  shallow  water  and  reef  species. 

*  The  g^nus  Montipora,  for  which  Edwards  and  Haime  constituted  their  second 
sub-family  of  PoriticUc  {MonttporinoR)^  beloDgs  properly  to  the  Madreporids,  as  ex- 
plained elsewhere  by  the  writer  (Trans.  Conn.  Acad.,  vol  i,  p.  601),  and  where  it 
was  also  placed  by  Prof.  Dana. 

f  The  opinion  ttiat  the  Fayositinse  belonfz:  to  the  Madreporacea  was  advanced  bj 
the  writer  in  1870  (Trans.  Conn.  Acad.,  i,  p.  618).  Mr.  Kent,  in  the  article  referred 
to,  published  simultaneously  with  mine,  expressed  the  same  opinion  and  tued 
independently  nearly  the  same  arguments.  He  also  uses  the  argument  with  ref- 
erence to  the  impossibility  that  a  coral  with  radiating  septa  could  be  formed  by 
hjdroid  polyps,  as  I  had  also  done  both  in  the  paper  referred  to  and  in  that  if 
1867.  This  coincidence  of  opinion,  arrived  at  through  studies  pyrsued  indifferent 
WEys  and  approached  fh>m  different  directions,  could  not  fail  to  be  gratlQriiig  both 
to  the  writer  and  te  Mr.  Kent 
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Abt.  XXIY. — Oeologieal  and  Mineralogtcal  Notes  on  some  of  the 
Alining  Dietricts  of  Utah  Territory^  and  especially  those  of  the 
Wahsalch  and  Oquirrh  Ranges  of  Mountains  ;  by  B.  SiLLlMAN. 

Within  the  last  two  or  three  years,  important  developments 
have  been  made  in  the  mineralogical  and  metallurgical  re- 
sources of  the  eastern  ranges  of  the  North  American  Cordilleras 
of  the  Great  Basin,  and  especially  in  the  Wahsatch  and  Oquirrh 
Mountains  of  Utah,  in  the  valley  between  which  flows  the  Jor^ 
dan  river,  pouring  the  fresh  waters  of  Utah  Lake  into  the 
Great  Salt  ijake.  It  is  in  these  two  ranges  of  mountains  that 
tiie  most  important  and  best  known  of  the  "  mining  districts  " 
of  Utah  Territory  are  established. 

Commencing  on  the  western  slopes  of  the  Wahsatch,  near 
Salt  Lake  City,  we  find  in  order,  gomg  southward,  the  districts 
known  as  '* New  Eldorado,"  "Big  Cottonwood,"  " Little  Cotton- 
wood,"  and  "  American  Fork  " ;  on  the  eastern  flanks  of  the 
same  range  are  the  "Uintah"  and  "Snake  Creek"  districts; 
while  on  the  southern  extension  of  the  Wahsatch,  are  the 
"  Spanish  FSrk,"  "  Mount  Nebo"  and  "  Tintic"  districts. 

On  the  Oquirrh  range,  looking  to  the  east,  are  "  the  West 
Mountain"  and  "  Lower  Districts :" — "  Bingham  Cafion"  being 
the  most  important  locality  of  the  first  named  district  On  the 
western  side  of  the  Oquirrh  range,  looking,  in  part,  over  Bush 
valley,  are  the  "  Tooele,"  the  "  Stockton,"  the  "  Ophir,"  the 
"  Camp  Floyd"  and  the  "  Osceola"  districts :  "  East  Cafion" 
in  the  Ophir  district  being  one  of  the  most  important  of  the 
new  mining  r^ona 

There  are  otner  mining  districts  in  the  lower  extension  of  the 
above  ranges  and  also  in  other  ranges  of  Utah,  but  we  need 
not  dwell  on  them  at  present* 

The  characteristic  metallurgical  feature  of  all  the  mining  dis- 
tricts of  the  Wahsatch  and  Oquirrh  is  the  occurrence  of  ores  of 
lead,  rich  in  silver.  The  two  ranges  mentioned  fell  within  the 
zone  of  argentiferous  galena  lodes  which  extend  through  New 
Mexico,  Utah  and  Western  Montana. 

The  writer  had  occasion,  in  1864,  while  studying  the  structure 
of  the  parallel  ranges  of  Nevada,  to  note  the  fact,  that  these  ranges 
w«re  cnaracterizea  by  the  existence  in  each  of  parallel  zones  of 
metallic  veins;  sometimes  of  the  precious  metals,  almost  without 
admixture  of  base  metals,  as  in  the  Plutonic  rocks  of  Western 

^  Two  hundred  mUes  farther  south,  and  chiefly  in  the  oountiea  of  Beaver  and 
Pfnta,  upon  the  ao-called  *'  Beaver  River  range "  and  *'  Mineral  range/^  are 
Wadilng^ton,  Star,  linooln,  Granite  and  Bea?er  districts  in  Beaver  county,  and  the 
(Hiio  and  Wamw  districts  in  Piute  county:  some  of  these  are  probably  important, 
but  are  as  yet  only  imperfectly  explored  districts,  yielding  copper,  iron,  goM, 
■flver,  antimoiiy,  bismuth,  Ac 
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Nevada,  full  of  evidence  of  hot  springs,  solfatara  and  volcanic 
action,  and  yielding  such  mines  as  tnose  of  the  Comstock  lode  and 
of  Aurora,  Bodie,  and  the  White  Mountains ;  or  again,  those  like 
the  Toyabe  range,  yielding  silver  with  base  metals,  as  antimony, 
lead,  arsenic,  copper,  zinc,  &c,  as  is  also  true  in  a  more  marked 
degree  of  the  Humboldt  range.  So,  in  the  present  case,  we  find 
in  the  Wahsatch  and  Oquirrn  ranges  ores  of  silver,  either  argen- 
tiferous galenite,  or  largely  epigene  species  secondary  to  galenite, 
with  some  ores  of  copper,  antimony,  zinc,  &c,  from  which  silver 
is  rarely  entirely  absent  Prof.  W.  P.  Blake,  in  his  catalogue  of 
Californian  minerals  sent  to  the  Paris  Exposition  (1867),  dis- 
tinctly points  out  this  parallelism  in  the  metallic  contents  of  the 
ranges  of  the  American  Cordilleras,  and  the  same  feature  is 
fully  Vecognized  by  Mr.  King  in  his  chapter  on  Mining  Dis- 
tricts introductory  to  "  Mining  Industry,*  voL  iii  of  the  Geo- 
lo^cal  Exploration  of  the  Fortieth  Parallel,  p.  5. 

The  structure  of  the  Wahsatch  and  Oquirrh  ranges  is  fortu- 
nately exposed  to  view  by  the  caflons,  which  cut  profoundly 
into  them  from  the  valleys.  It  is  in  these  cafions  that  most  of 
the  mining  districts  are  located,  and  through  them  the  summits  of 
the  ranges  are  conveniently  reached 

The  Big  Cottonwood  and  Little  Cottonwood  cailons,  for 
example,  expose  profound  sections  of  the  Wahsatch  range,  cut- 
ting eastwaraly  across  the  structure  of  these  mountains,  forming 
a  V-shaped  chasm  with  very  precipitous  sides  and  obliquely 
transverse  to  the  axis  of  the  main  range.  Thus  the  average 
direction  of  the  Little  Cottonwood  caiion  is  about  N.  62°  E., 
cutting  the  main  range  at  an  angle  of  about  thirty  degrees. 
Entering  this  caiion,  above  the  mesa  over  the  Jordan  valley 
(Salt  Lake  Valley),  the  observer  finds  himself  at  once  within 
very  precipitous  cliffs  of  gray  granite,  and  surrounded  with 
massive  fallen  blocks  of  the  same  rock  of  remarkable  uniform- 
ity of  texture  and  with  broad  cleavages.  The  bedded  structure 
of  this  granite  is  conspicuous,  the  beds  dipping  easterly  into  the 
mountain  at  a  high  angle,  recalling  the  fan-like  structure  of  the 
western  slopes  of  the  Sierra  Nevada  as  seen  in  California.  This 
rock  extenas  up  the  caiion  for  several  miles,  the  lines  of  original 
bedding  being  aistinctly  visible.  These  granites  are  probably 
metamorphic  of  conglomerates,  an  opinion  first  suggested  to  me 
by  Prof  W.  P.  Blaka  Besides  the  conspicuous  patches  of 
darker  colored  material  pasted  into  the  light  gray  matrix,  with 
the  aid  of  a  glass  one  can  detect  a  certain  pebble-like  roundness 
in  the  quartz  of  this  granite,  and  an  absence  of  crystalline 
structure  suggestive  of  a  mechanical  origin.  It  is  in  the  lower 
part  of  this  cafion  that  the  granite  has  been  quarried  for  build- 
the  Mormon  Temple  zX  Salt  Lake  City.  These  quany- 
operations  have  been  confined  to  splitting  the  great  fallen 
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masses  of  granite  on  the  surface,  and  we  may  here  see  fresh 
fisu;es  thus  split,  measuring,  at  least,  twenty  feet  vertical  by  more 
than  this  laterally. 

At  a  cabin  Iniown  as  ^*  Garrard^s  house,*'  some  six  or  eight 
miles  up  this  cafion,  is  a  fine  terminal  moraine  of  the  ancient 
glacier  system,  forming  a  complete  dam  across  the  cafion,  over 
which  tne  road  now  winds  and  through  which  the  mountain 
torrent  finds  its  way  after  giving  motion  to  Garrard's  mill.  The 
surface  of  this  old  moraine  I  found  to  be  approximately  2140 
feet  above  the  Townsend  House  in  Salt  Lake  City.  The  Town- 
send  House  is  about  60  feet  above  Great  Salt  Lalce,  so  that  the 
lower  end  of  the  ancient  glacier  system  of  the  Wahsatch  at  this 
point  was,  in  round  numbers,  2200  feet  above  the  present  level 
of  Salt  Lake,  or  6400  feet  above  sea  level,  assuming  4200  feet  to 
be  the  proper  elevation  of  this  inland  sea,  as  commonly  stated. 

The  following  heights  were  determined  by  one  of  Green's 
aneroid  barometers,  and  may  be  considered  as  approximate. 

Above  Salt  Lake. 

Townsend  Honse,  in  Salt  Lake  City, 60  feet 

Mesa  over  Salt  lAke  Valley, 610    " 

Enmiaville,  half-way  house,    666     ** 

Garrard's  House,  top  of  old  moraine, 2200     '* 

Central  City,  six  mOes  above  Garrard's, 4460    " 

Emma  Silver  Mine, 6560    " 

The  loftiest  point  yet  measured  in  the  Wahsatch  is  the  Twin 
Peaks,  which  Clarence  Kin^  has  determined.  I  have  not  seen 
his  figures,  but  they  are  said  to  make  this  point  over  12,000  feet 
above  tide. 

The  granite  in  the  Little  Cottonwood  cafion  is  followed  by 
heavy  bedded  quartzites,  and  these  are  succeeded  by  slates,  up<m 
whicn  rest  conformably  thick  beds  of  crystalline  white  lime- 
stones. Obscure  forms,  probably  organic,  are  occasionally  seen  on 
the  weathered  surfaces  of  the  wnite  limestones,  but  all  I  was  able 
to  collect  of  these  are  so  much  altered  by  the  raetamorphism  of 
the  matrix  and  by  exposure  as  to  be  mostly  unintelligible.  A 
well  characterized  Ardnmedes^  in  the  possession  of  Prof.  Blake, 
renders  it  highly  probable  that  the  limestones  are,  in  part  at 
least.  Carboniferous,  though  the  geological  position  of  the  beds 
indicates  for  a  large  part  of  the  mass  a  lower  horizon.  I  find 
by  chemical  analysis  that  the  white  limestones,  containing  the 
obscure  fossils,  are  not  magnesian.  They  contain  a  little  silica, 
with  minute  scales  of  white  mica,  and  a  little  combined  alumina 
and  sesquioxide  of  iron.  But  the  limestones  in  which  the  silver 
ores  are  found  are  saccharoidal,  and  without  crystalline  struct- 
ure. They  are  moreover  dolomite  in  chemical  constitution,  al- 
most completely  free  from  silica  and  iron,  but  containing  a  little 
alumina.    This  latter  rock  breaks  up  into  smaU  rhombic  masses, 
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and  is  easily  reduced  to  a  fine  granular  non-crystalline  powder, 
while  the  non-magnesian  beds  beneath  resemble  dolomite  in 
fracture,  though  quite  free  from  magnesia.  They  are  non-foB- 
siliferous  so  far  as  observed  by  me.  Whether  the^  are  strictly 
conformable  to  the  crystalline  white  limestones  is  doubtful, 
and  further  explorations  are  needful  to  decide  this  point,  which 
is  one  of  considerable  interest  in  view  of  their  metallurgical 
contents. 

The  ores  of  the  mines  thus  far  opened  in  the  Wahsatch  Moun- 
tains are  largely  composed  of  species  resulting  from  the  oxida- 
tion of  sulphiaes,  especially  galenite  and  antimonial  galena, 
with  some  salts  of  zinc  and  copper,  all  containing  silver  and 
rarely  a  little  gold.  Iron  and  manganese  ochres  occur  in  con- 
siderable Quantity,  mingled  with  the  other  products  of  decom- 
position. Masses  of  unchanged  sulphides  occur,  and  especially 
galenite  in  considerable  quantity  in  some  of  them ;  but  the  pro- 
cess of  oxidation  has  prevailed  very  extensively,  so  that  the 
ochraceous  character  of  the  ores  is  the  striking  feature  of  most 
of  the  mines  in  this  range. 

The  great  chamber  of  the  Emma  Mine,  which  is  an  ovoidal 
cavity  measuring,  so  far  as  explored,  about  110  feet  vertical  by 
about  80  by  110  feet  transverse,  was  found  to  be  filled  almost 
exclusively  with  epigene  species,  the  product  of  oxidation  of 
sulphides,  and  capable  of  removal  without  the  aid  of  gunpowder, 
for  the  most  part  The  study  of  this  mass  reveals  the  mterest- 
ing  fact  that  it  is  very  largely  composed  of  metallic  oxides,  with 
but  comparatively  small  proportions  of  carbonates  and  sul- 
phates. Fortunately  I  am  able  to  present  an  analysis  of  an 
average  sample  of  82  tons  (=183,080  pounds)  of  first  class  ore 
from  the  Emma  Mine,  made  by  James  P.  Merry  of  Swansea, 
April,  1871,  which  is  as  follows,  viz : 

Silica, 40-90         Silver, 0-48 

Lead, 84-14         Alumina, 0*85 

Sulphur, 2-37         Magnesia, 0.25 

Antimony, 2-27         Lime, 0-72 

Copper, 0-83         Carbonic  acid, .1*50 

Zmc, 2-92  90T2 

Manganese, 0-16  Oxygen  and  water  by  diffi,     9-58 

Iron,    3-54                                                          

100*00 

The  quantity  of  silver  obtained  from  this  lot  of  ore  was  156 
troy  ounces  to  the  gross  ton  of  2240  pounds. 

This  analysis  sheds  important  light  on  the  chemical  histoiy 
of  this  remarkable  metallic  deposit,  and  will  aid  us  in  the  study 
of  the  paragenesis  of  the  derived  species.  It  is  pretty  certain 
that  all  the  heavy  metals  have  existed  originally  as  sulphides, 
and  we  may,  therefore,  state  the  analysis  thus,  allowing  8'52 
sulphur  to  convert  the  heavy  metals  to  this  state. 
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Silica, 40-90 

Metallic  sulphides, 62*60 

Al -36,  fig -26,  Oa '72,  Aii>fiii -20,    1-62 

96-02 
Water,  carbonic  acid  and  loss, 4-96 

I  calculation  assumes  that  the  sulphides  are  as  follows,  viz : 

Galenite, 38'69 

Stibnite, 8*80 

Bomite, l-OS 

Sphalerite  (blende), 3*62 

Fyrite, 6-42 

Argentite, 0*64=62*60 

bis  stati^ment  excludes  the  presence  of  any  other  gangue 
silica,  and  considering  that  the  ores  exist  in  limestone,  the 
«t  total  absence  of  lime  in  the  composition  of  the  average 
J  is  certainly  remarkable.  The  amount  of  silica  found  is 
^eabl'e,  since  quartz  is  not  seen  as  such  in  this  ^reat  ore 
Qber,  nor  so  far  as  I  could  find,  in  other  parts  of  tne  mine, 
silica  can  have  existed  in  chemical  combination  only  in  the 
b  inconsiderable  quantity,  since  the  bases  with  which  it  could 
5  combined  are  present  to  the  extent  of  less  than  1^  per  cent, 
do  we  find  in  the  mine  any  noticeable  quantity  oi  kaolin 
thomarge,  resulting  from  the  decomposition  of  silicates,  nor 
there  any  feldspathic  minerala  It  is  most  probable 
the  silica  existea  in  a  state  of  minute  subdivision  diffused 
le  sulphides  as  I  have  seen  it  in  some  of  the  unchanged 
T  ores  of  Lion  Hill  in  the  Oquirrh  ran^e. 
lie  absence  of  chlorine  and  of  phosphonc  acid  in  the  analysis 
»ponds  well  with  absence  of  the  species  cerargyriie  and 
morphite,  of  which  no  trace  could  be  fcund  by  the  most  care- 
earch  among  the  contents  of  the  mine  The  miners  speak 
le  **  chlorides,*'  and  unscientific  observers  have  repeatea  the 
ment  that  silver  chloride  is  found  in  the  Emma  Mine,  but 
3res  indicated  to  me  as  such  are  chiefly  antimonic  ochres.* 
general  (perhaps  total)  absence  of  the  phosphates  of  lead  in 
nines  of  the  Wahsatch  and  Oquirrh  Mountains,  so  far  as 
ored,  is  a  striking  peculiarity  of  the  mineralogy  of  these 
ea  On  the  other  hand,  the  absence  of  chlorine  in  the  mines 
lie  two  Cottonwoods  and  the  American  Fork  is  in  striking 
past  with  the  constant  occurrence  of  cerargyrite  (horn  silver) 
le  Oquirrh  and  also  in  the  southern  extension  of  the  Wah- 
L     I  nave  sought  in  vain  for  a  trace  of  this  species  in  the 

liere  exists  generally  amoQfr  the  mining  population  of  the  central  territories 
»  United  States  a  distinction  between  horn  aUver  and  chloride  of  silver,  an 
arising,  as  I  am  persuaded,  from  supposing  the  ochreous  ores  to  be  chlorides 
•  perfectij  developed  as  to  be  sectile. 
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districts  of  the  Wahsatch  just  named,  and  the  occnrreDce  of 
pyromorphite  is  extremely  doubtful. 

Molyhaic  acid,  however,  exists  pretty  uniformly  disseminated 
in  the  mines  of  the  Wahsatch,  in  the  form  of  wxdftnik. 
Although  it  occurs  in  minute  quantity,  it  is  rarely  absent,  and 
may  be  regarded  as  a  mineralogical  characteristic  of  the  districts 
of  the  two  Cotton  woods  and  of  the  American  Fork.  For  this 
reason  a  few  particulars  will  be  in  place  hera 

Wulfenite  is  found  associated  with  calamine,  cemssite, 
malachite,  azurite  and  more  rarely  alone  in  little  cavities 
in  the  ochraceous  ores.  In  the  "Emma  Mine,"  vugs,  or 
geodes,  are  occasionally  found  lined  with  botryoidal,  apple- 
green  calamine,  rarely  crystallized,  often  brownish  and  some- 
times colorless,  but  invariably  associated  with  wulfenita 
The  calamine  encloses  and  covers  the  crystals  of  wulfenite, 
which  form  the  backing  of  the  calamine  and  extend  into 
and  among  crystals  of  cemssite,  which  form  a  lining  of  con- 
siderable tnickness.  The  wulfenite  is  in  thin  tabular  crystals 
of  a  yellow  color,  resembling  the  Carinthian  variety  of  this 
species.  The  crystals  are  very  brilliant  and  perfect,  but  quite 
minute,  rarely  two  or  three  millimeters  in  width,  and  not  over 
1mm.  in  thickness,  often  less.  They  are  quite  abundant  in 
this  association,  no  piece  of  the  calamine  which  I  have  seen 
being  without  them.  They  sometimes,  but  rarely,  penetrate 
through  the  globules  of  the  calamine  so  as  to  show  themselves 
on  the  upper  surface  of  that  species.  But  the  calamine  has 
obviously  formed  in  botryoidal  masses  around  the  wulfenite, 
a  crystal  of  this  species  being  often  seen  forming  the  nucleus  of 
the  calamine  globules. 

These  facts  are  of  interest  in  the  paragenesis  of  these  epigene 
species.  The  order  of  production  has  obviously  been,  first,  the 
cerussite  resting  on  ochraceous  iron,  manganese,  and  other  metal- 
lic oxides ;  next,  the  wulfenite  crystals  were  deposited  upon  and 
among  the  crystals  of  cerussite,  and  lastly  come  the  calamine, 
crystalline  at  first,  and  as  it  accumulated  becoming  fibrous  and 
amorphous,  completely  enclosing  and  capping  the  other  species. 

Wulfenite  occurs  also  in  this  mine,  as  likewise  in  the  "  Flag- 
staff," the  "  Savage,"  and  "Robert  Emmet,"  without  the  cala- 
mine, but  never,  as  far  as  observed,  without  cerussite  and  other 
carbonates.  In  the  "  Savage,"  masses  of  cerussite  with  various 
oxides  are  interpenetrated  by  the  tabular  crystals  of  wulfenite. 

Although  wulfenite  forms  a  very  minute  factor  of  the  entire 
ore  mass  in  these  mines,  by  the  law  of  mineral  association  it 
may  be  considered  as  the  characteristic  species  of  the  ores  of 
these  districts,  occurring  in  the  magnesian  limestones.  So  far  as 
I  am  informed,  or  have  observed,  wulfenite  has  not  been  hither- 
to found  in  any  of  the  other  mining  districts  of  Utah  ;  but  by 
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the  same  law,  it  may  be  reasonably  looked  for  wherever  de- 
posits of  epigene  minerals  are  explored  in  the  same  geological 
and  mineraiogical  relations  in  the  W  ahsatch  range  of  mountains. 

The  oxidizing  and  desulphurizing  agency  which  has  acted 
upon  the  great  ore  mass  or  the  Emma  Mine,  whatever  it  was, 
has  performed  its  work  with  remarkable  thoroughness.  A  care- 
ful study  of  its  action  discloses  some  other  facts  of  interest  in 
the  paragenesis  of  species.  From  the  appearance  of  numerous 
large  blocks  of  ore  forming  solid  boulders  in  the  general  mass, 
a  concentric  arrangement  is  easily  recognized.  On  breaking 
these  masses  across,  the  fresh  fractures  disclose  a  dark  center 
which  consists  almost  entirely  of  decomposed  sulphides,  com- 
posed chiefly  of  cerussite  blackened  by  argentite  ana  metallic  sil- 
ver in  a  pulverulent  form.  This  dark  center,  chiefly  of  cerussite, 
is  often  pseudomorph  of  galenite  in  its  fracture.  Next  is  usually 
a  zone  of  yellowish  and  orange  yellow  antimonial  ochre,  cervan- 
tite,  oft«n  quite  pulverulent,  at  times  only  staining  the  cerus- 
site ;  then  follows  a  narrower  zone  of  green  and  blue  copper 
salts,  malachite,  azurite,  cupreous  anglesite,  with,  rarely,  wulf- 
enite ;  then  follows  cerussite,  sometimes  stained  with  antimony 
ochre,  and  not  unfrequently  associated  with  wulfenite ;  outside  of 
all  are  the  iron  and  manganese  ochres.  This  concentric  arrange- 
ment I  have  observed  in  a  great  number  of  cases ;  and  the  above 
order  of  species,  while  not  invariable,  is  believed  to  reflect  accu- 
ratelv  the  general  arrangement  Well  crystallized  species,  as 
mineralogi^l  specimens,  are  rare  in  this  gi4at  mass,  but  the  fol- 
lowing may  be  recognized  as  its  chief  components: 

Oalenttey  sphalerite,  pyrite,  jamesonite  (?),  argentite,  stephan- 
ite,  boulangerite  (?),  antimonial  galenite,  cervantite,  mimetite  (?) 
limonite,  wad,  kaolin,  lithomarge,  cerusiie,  anglesite,  linarite, 
vndfenite,  azurite,  raalachite,  calamine.  The  names  of  those  most 
abundant  or  best  crystallized  are  in  italics.  This  list  can  no 
doubt  be  extended  as  opportunity  occurs  for  the  more  careful 
study  of  the  ores,  the  great  mass  of  which,  amounting  to  many 
thousands  of  tons,  have  gone  into  commerce  without  passing 
under  any  mineraiogical  eye. 

In  a  subsequent  paper  will  be  presented  some  remarks  upon 
the  Oquirrh  range  ana  some  of  its  ores,  and  botices  of  minerals 
fh)m  other  districts  of  Utah, 

New  HaTOD,  Januarj,  1872. 
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Art.  XXV. — On  the  genera  (hrnuliles  and  Tentaculitee,  and  on 
a  new  genus  Conchicolites ;  by  HkkbT  Alletvb  Nichouon, 
M.D.,  D.Sc,  Professor  of  Natural  History  and  Botany  in 

University  College,  Toronta 

I.    COKNUUTRS   ANB  CONCBICOLrTSS. 

The  genua  GornuUia  was  founded  by  Schlotbeim  {f^tr^ada^) 
to  include  certain  Silurian  fosBils,  of  somewhat  doubtful  affinities, 
but  apparently  most  nearly  allied  to  the  tubicolar  annelidea 
The  remains  included  under  this  head  consist  of  calcareous 
tubes,  with  tolerably  thick  walls,  often  attaining  a  consideisble 
size,  and  tapering  towards  one  extremity,  so  as  to  form  an 
extremely  elongated  cone;  The  entire  tube  is  somewhat 
flexuous,  and  is  ringed  with  irregular  annulatioos;  and  the 
smaller  end  of  the  tube  is  not  only  attached  by  its  sides  to  some 
foreign  object  (McCoy,  Salter,  ic.),  but  is  usually  more  or  leas 
bent  It  is  obvious  that  these  characters  approximate  very 
closely  to  those  of  the  recent  Serptdae;  and  if  this  were  all, 
there  would  be  little  hesitation  in  regarding  CbmuUtes  as  a 
tubicolar  annelide  secreting  a  calcareous  tube.  The  tube  of 
Comuh'les,  however,  has  an  extremely  complex  structure,  wholly 
unlike  that  of  the  SerpiUae.  The  walls  are  of  very  considerable 
thifikneas,  and  are  composed  of 
a  number  of  large  rounded  or  "  ' 

oval  cellular  spaces  or  cavities,  | 
bounded  by  thin  walls ;  which  ' 
are  especially  conspicuous  m 
the  transverse  ridges  or  annula 
tions,  which  surround  the  tube 
(fig.  I  a).  When  a  cast  of  the 
tube  is  obtained  (fig,  1 6),  we  are 
presented  with  a  solid  tapenng 
rod-like  body,  composed  of  a 
longitudinal  series  of  imbnca 
ted  rings. 

Each  ring  is  in  the  form  of 
a  truncated  cone,  having  its 
smaller  end  directed  toward  the  «•  Upper  portion  of  the  tube  of  o^ 
mouth  of  the  tube,  and  fitting  r  SS^^L^I^nroJ' S^f^ 
into  the  larger  aperture  of  the  Cast  of  the  tube  of  the  aame,  nat  aze. 
ring  next  it  in  the  series.     The 

rings  are  generally  narrower  and  more  crowded  together  toward 
the  fixed  end  of  the  tube,  and  the  entire  surface  of  the  cast  is 
quite  smooth.  The  best  known  species  is  the  Cornulites  serpu- 
lariua  of  Schlotheim,  in  which  tne  tube  attains  a  length  of 
several  inches,  and  a  circumference  of  about  two  inches  at  itt 
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aperture.  This  species  may  be  recognized,  Dot  only  bj  its  great 
size  and  by  the  tmckness  of  the  inveetin^  tube,  but  by  tbe  fact 
that  the  eztemal  sur^e  of  the  tube  is  covered  with  very 
numerous  and  fine  longitudinal  strise,  coaununicating  to  the 
fossil  something  of  the  aspect  of  a  coral 

Becently,  several  specimens  of  a  new  fossil  have  come  under 
my  notice,  which  I  at  first  referred  to  Cbmulites,  but  which  I 
am  now  disposed  to  place,  provisionally  at  any  rate,  in  a  new 
genus,  under  the  name  of  Gonchicolites,  under  the  specific  title 
of  C.  gregariua.  Prom  their  peculiar  mode  of  occurrence,  these 
fbesils  are  of  considerable  interest,  and  no  doubt  can  be  enter- 
tained as  to  their  being  truly  the  remains  of  tubicolar  annelidea. 
Gmehicolites  grtgariut  occurs  in  ■>     •>  >• 

the  form  of  smtu]  clustered  tubes 
(fig.  2),  generally  slightly  curved,   I 
tapering  towiuds  one  end,  and 
attached  by  their  smaller  extrem-   . 
itiea  to  some  foreign  body.   Most 
ofthe  specimens  in  my  possession   I 
occur  attached  in  great  numbers 
to  the  dead  shells  of  Ort/uxxrata 
(fig.    2),    generally    along    with 
cmste  of  Stenopora  fibrosa  Goldf. 
It  is  clear,   therefore,  that   Oon-  _^_^__ 

dlKolita    gregarius    very    closely       a.  FragmeDt  of  an  Ortlueerai  coTtir- 
resembled  in  its  habits  the  mod-  ^??."'^.!..^^1^  ^„*?^.^ 
em  Serpuiae,  and  its  zoolc^cal  f 
affinities  are  altogether  beyond  i 
doubt  ' 

All  of  my  specimens,  which  show  more  than  the  mouths  of 
the  tubes,  are  m  the  state  of  casts ;  and  I  am  unable  to  speak 
positLvely  as  to  the  cbaraoterB  of  the  tube  itself,  except  from  one 
or  two  fragmentary  examples.  The  disappearance,  in  some 
cases,  of  the  walla,  leaving  merely  the  internal  casts,  renders  it 
tolerably  certain  that  the  tubes  were  calcareous.  It  is  also  to 
be  regretted  that  the  materials  at  present  in  my  hands  do  not 
render  it  possible  to  determine  the  presence  or  absence  of  the 
cellular  structure  which  is  so  conspicuous  in  Comulites  serpu- 
larius.  In  the  specimens  ^wing  on  Orthocerata,  as  in  fig.  2, 
the  tubes  themselves  are  in  part  preserved ;  but  it  is  almost 
impossible  to  determine  their  cuaracters.  Over  all  parts  of  the 
surface  of  the  shell,  where  the  view  is  not  obscured  by  the 
adherent  matrix,  the  tubes  are  so  accurately  and  closely  com- 
pacted together  that  no  portion  of  their  lateral  surface  is  ex< 
nibited,  and  nothing  can  oe  seen  but  the  mouths  of  the  tubes. 
Where  the  Orthocercu  is  broken  across,  one  would  have  expected 
to  get  a  view  of  the  surfiices  of  tbe  tubes.    Owing,  however,  to 
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their  growing  obliquely  and  not  exactly  at  right  angles  to  the 
shell,  this  is  only  partially  the  case,  and  they  appear  on  this 
surface  in  a  very  fragmentary  and  obscure  condition.  A  care- 
ful examination,  however,  oi  this  portion  of  the  fossil  has  con- 
vinced me  that  the  exterior  of  the  tube  presents  the  same 
appearance  as  the  cast,  consisting,  namely,  of  a  series  of  imbri- 
cated ringa  There  are,  therefore,  no  traces  of  the  longitudinal 
stri»  which  distinguish  the  outer  sur&ce  of  the  tube  of  Cbmu- 
htes  serpularius. 

The  casts  of  the  tubes  of  Conchicoliies  gregarius  (fig.  2  V)  have 
exactly  the  characters  of  those  of  CornuliUs  serpulariuSj  but  on 
a  greatly  reduced  scale.  Each  consists  of  a  succession  of  short, 
imbricated,  conical  rings,  the  wider  ends  of  which  are  directed 
towards  the  smaller  end  of  the  tube,  whilst  their  surfiEuse  is 
smooth.  From  their  small  size,  the  casts,  on  a  cursory  examina- 
tion, are  not  at  all  unlike  specimens  of  TentacuUtes ;  and  it 
seems  extremely  probable  that  some  of  the  uncertainty  which 
has  prevailed  as  to  the  true  nature  of  the  latter  has  arisen  from 
its  having  been  confounded  with  specimens  of  the  present 
fossil 

The  following  are  the  characters  of  the  genera  Comvlites  and 
Conchicoliies^  and  of  the  species  already  alluded  to : — 

CoRNULlTKS  Schlot — Animal  solitary,  inhabiting  a  long 
shelly  tube  of  carbonate  of  lime.  Tube  tapering,  flexuous, 
attacned  by  its  smaller  extremity  to  some  foreign  body.  Tube 
annulated  externally,  with  numerous  fine  longitudinal  striae. 
Walls  of  the  tube  very  thick,  composed  of  numerous  cellular 
cavities.  Cast  of  the  tube  composed  of  short  conical  rings  fit- 
ting into  one  another  in  an  imbricated  manner.  Suiface  of  the 
cast  smooth  and  polished,  with  one  or  two  longitudinal  furrows. 

Cornulites  serpularius  Schlot. — Tube  when  fully  grown  attain- 
ing a  length  of  three  or  more  inches,  with  a  diameter  at  its 
aperture  of  half  an  inch  or  more.  Cast  of  the  tube  exhibiting 
aoout  twelve  rings  to  the  inch  in  the  fully  developed  portion. 
This  well  known  species  is  distinguished  by  its  large  size,  its 
solitary  habit,  its  thick  cellular  investing  tube,  and  the  fine 
longitudinal  striae  of  the  external  surface. 

Locality  and  formation. — Wenlock  limestone  of  Dudley, 
and  Ludlow  rocks  of  Westmoreland,  England. 

CONCHICOLITES  Nich. — Animal  social,  inhabiting  a  calcare- 
ous (?)  tube,  attached  in  clustered  masses  to  some  solid  body. 
The  tube  is  conical,  slightly  curved,  attached  by  its  smaller 
extremity.  The  wall  of  the  tube  is  thin,  its  external  surface 
devoid  of  longitudinal  striae.  The  tube  thin,  composed  of  short 
imbricated  rings,  but  apparently  destitute  of  any  cellular  struc- 
ture. Cast  of  the  tube  composed  of  short  conical  rings,  its  sur- 
completely  smooth,  and  destitute  of  striae  or  furrows. 
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Oonchicolites  gregariua  Nich. — Tubes  closely  in  contact,  at- 
tached by  their  smaller  ends  to  dead  sheila  Tube  varying  in 
length  from  ^  to  ^  an  inch,  and  having  a  diameter  at  its  mouth 
of  about  half  a  line.  Conical  rings  which  compose  the  tube 
about  four  in  the  space  of  a  line. 

From  the  great  similarity  presented  by  casts  of  the  tubes  of 
this  species  to  those  of  Camulites^  I  was  at  first  disposed  to 
r^ard  this  as  a  small  example  of  the  latter  genus.  A  more 
careful  examination,  however,  of  my  specimens  has  led  me  to 
think  that  they  may  well  be  placed  in  a  separate  genua  Con- 
chicohtes  is  distinguished  from  ComtUites  by  its  social  habit,  its 
small  size,  the  thinness  of  the  wall  of  the  investing  tube,  and 
the  absence,  so  far  as  can  be  made  out,  of  any  cellular  structure 
of  its  tube.  In  the  face  of  these  differences,  it  is  somewhat 
singular  to  find  that  the  internal  casts  of  the  two  should  be  so 
absolutely  undistinguishable  except  in  point  of  size.  Oonchtco- 
lites  presents  some  resemblances  to  the  genus  SdUerdla  of 
Mr.  Billings,  defined  as  consisting  of  ''small,  slender,  elongate- 
conical  tubes,  consisting  of  several  hollow  cones  placed  one 
within  another,  the  last  one  forming  the  chamber  of  habitation 
of  the  animal.*'  In  Salterella,  however,  the  tubes  appear  to  be 
solitary,  and  no  evidence  has  been  adduced  to  show  that  they 
were  attached  to  foreign  bodies,  though  Mr.  Billings  r^Eirds 
them  as  allied  to  Serpulites. 

Locality  and  formation. — Oonchicolites  gregariua  occurs  not 
uncommonly  attached  to  the  shells  of  Orthoceras  Brongniartij  in 
dark  flaggy  shales  of  Caradoc  age,  Dufton,  Westmoreland,  Eng- 
land. 

n.   TENTACULrTES. 

It  may  not  be  out  of  place  to  add  here  a  few  remarks  on  the 
genus  Tentaculttes  of  Scnlotheim,  though  most  palaeontologists 
are  now  agreed  as  to  its  zoological  affinities  and  systematic  posi- 
tion. The  genus  Teniaculites  was  originally  founded  by  Scnlot- 
heim in  1820  (Petrefact,  I,  p.  877),  tor  certain  minute  tubular 
fossils  at  that  time  believed  to  be  the  terminations  of  the  jointed 
arms  of  Crinoida  In  more  modem  times,  there  have  been  two 
leading  opinions  as  to  the  nature  of  the  fossils  in  question,  some 
r^ardmg  them  as  tubicolar  annelides,  whilst  others,  following 
Austin,  refer  them  to  the  Pteropoda,  Amongst  those  who  held 
the  former  view  may  be  mentioned  the  late  Mr.  Salter,  who 
retained  this  opinion  up  to  the  time  of  his  death.  A  good  deal 
of  this  difference  of  opinion  may  doubtless  be  explained  upon 
the  supposition  that  casts  of  ChmuliteSy  Oonchicolites,  and  JSal- 
terella  nave  been  in  some  cases  confounded  with  the  shells  of 
TentaciUiies ;  and  it  is  curious  to  note  in  thus  connection  that 
whilst  Tentacvlites  has  been  referred  to  the  tubicolar  annelides, 
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there  have  not  been  wanting  observers  who  would  place  Comu- 
litea  amongst  the  Pteropoda. 

The  shell  of  TeniacultteSj  as  in  well  known,  htm  the  form  of  a 
straight  conical  tube,  tapering  towards  one  extremity  to  a 
pointed  closed  apex,  and  expanding  toward  the  other  to  a 
rounded  aperture.  The  walls  of  the  shell  are  thin,  and  are 
surrounded  with  numerous  thickened  rings  or  annulations,  some- 
times with  intermediate  striae,  over  the  whole  or  part  of  the 
length  of  the  tube. 

No  specimen  of  Tentaculites  has  ever  been  found  attached  to 
any  foreign  body ;  and  though  this  of  itself  would  not  be  fisital  to 
the  view  that  the  genus  belongs  to  the  Tubioola^  the  mode  of 
occurrence  of  the  fossil  completely  negatives  this  supposition. 
Thus,  Tentaculites  are  usually  found  in  great  numbers  together, 
often  over  large  areas,  coni^sedly  scattered  over  the  sui&ces  of 
the  laminae  oi  deposition.  K  we  had  to  deal  with  a  tnbicolar 
annelide,  it  seems  certain  that  specimens  would  be  found  im- 
bedded vertically  in  the  rock,  with  the  closed  apex  downwards, 
and  the  aperture  directed  upwards;  or  else  we  should  find 
them  attached  by  their  smaller  extremities  to  shells  and  other 
foreign  objects.  On  the  contrary,  the  aspect  presented  by  a 
slab  covered  with  Tenta4:ultte8  is  precisely  that  which  would  be  the 
result  of  the  fortuitous  aggregation  on  the  sea-bottom  of  a  num- 
ber of  small  shells,  sinking  from  the  upper  strata  of  the  ocean. 
All  the  evidence,  then,  at  present  in  our  possession  goes  to 
show  that  Tentaculites  was  an  oceanic  genus,  comprising  minute 
pelagic  creatures  which  swarmed  at  the  surface  of  the  Silurian 
seas,  and  the  shells  of  which  were  scattered  in  myriads  on  the 
floor  of  the  ocean  when  their  tenants  died.  If  this  be  admitted, 
there  can  be  little  hesitation  in  adopting  the  view,  now  almost 
universally  held,  that  Tentaculites  is  a  genus  of  the  Pteropoda, 

There  are,  however,  two  points  of  resemblance  to  be  noticed 
by  the  practical  palaeontologist  between  Tentaculites  on  the  one 
hand,  and  Comulites  and  Conchicolites  on  the  other  hand.  In 
the  first  place,  the  internal  cast  of  Comulites  is  not  unlike  Tenia- 
culites ;  and  when  we  have  a  small  form  like  Conchicolites^  the 
resemblance,  if  superficial,  is  very  decided.  In  the  second 
place,  Hall  asserts  that  the  cast  of  the  shell  of  Tentaculites  elon- 
gatus  is  smooth,  and  "  presents  the  appearance  of  a  series  of 
reversed  truncated  cones,  or  short  cups,  placed  one  within  the 
other,  having  all  the  characters  of  Comulites^  It  might,  there- 
fore, in  some  cases,  be  impossible  to  decide  whether  a  given 
specimen  were  the  cast  of  a  Tentaculites  or  the  mould  of  a 
Comulites  or  Conchicolites^  which  had  been  accidentally  broken 
off  from  its  point  of  attachment 
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Art.  XX VL — On  the  Meteorites  of  the  Hacienda  "  La  OoncepciorC^ 
and  San  Oregcrio ;  by  JuAN  IJbgindi.  (Extract  from  a  letter 
to  Pro£  Henry,  Secretary  of  the  SmithsoDian  Institution,  to 
whom  w6  are  mdebted  for  the  communication.) 

The  meteorite  that  is  now  at  the  south  comer  of  the  main 
house  of  this  Hacienda,  as  seen  from  the  tronX  and  in  profile  re- 
sembles the  enclosed  drawings  [drawings  not  sent]. 

Nothing  is  known,  with  certainty,  r^arding  the  fall  of  this 
meteorite,  nor  is  it  mentioned  in  the  deed  of  this  Hacienda. 
There  is  an  inscription  engraved  on  the  upper  part  of  it  which 
reads  thus :  "  A  1600'' ;  and  the  antiquated  form  of  these  char- 
acters has  created  the  general  belief  that  they  refer  to  the 
year  in  which  the  meteorite  fell,  or  rather  to  that  of  its  dis- 
coveiy,  since  historical  tradition  (not  to  speak  of  the  absurd 
fable  to  the  efifect  that  Malinche  let  it  &11,  while  transporting  it 
hidden  through  the  air,  on  account  of  a  oock  havii^  crowed^ 
only  tells  us  that,  during  the  last  century,  it  was  aiscoverea 
buried  in  the  sand,  on  a  piece  of  bushy  land  which  had  been 
drained,  situated  eight  hundred  yards  south  of  this  house, 
whence,  unburied,  it  was  taken  about  a  hundred  yards  off, 
where  it  remained  a  long  time ;  and  that  in  the  year  l810,  Don 
Manuel  Concha,  then  Administrator  of  this  Hacienda,  removed 
it  and  placed  it  as  a  sim  at  the  door  of  a  blacksmith's  shop,  sit- 
uated about  15  yards  &om  the  said  comer.  There  it  was  when 
I  fiirst  knew  it,  in  1828,  and  from  there  my  brothers  and  I 
managed  to  roll  it  to  its  present  plaee.  Lately  it  has  been 
necessary  to  straighten  it,  as  it  was  leaning,  in  consequence  of 
the  sinking  of  the  ground,  or  of  the  eflFects  oi  a  stroke  of  light- 
ning in  1869,  which  probably  damaged  also  the  walls  of  the 
comer  in  question. 

With  much  difficulty,  and  after  spoiling  chisels  of  good  steel, 
several  pieces  have  been  cut  at  dinerent  times,  resembling  the 
two  which  I  now  send  you,  leaving  a  brilliant  surface  where 
separated.  Even  a  bridle-bit,  knives,  and  some  other  small  ob- 
jects have  been  made  of  it,  the  first  of  which  articles,  it  is  said, 
was  presented  to  the  late  Spanish  Commander  General  of  Chi- 
huahua. The  blacksmiths  assert  that  the  metal  is  very  ductile 
and  malleable.  Begarding  its  chemical  composition,  it  is  said 
to  consist  almost  entirely  of  iron,  with  a  little  nickel.  The 
peculiar  appearance  of  tne  many  little  holes  seen  in  its  surface 
show  that  at  some  time  it  was  in  a  state  of  frision,  since  such 
holes  are  identical  with  the  cavities  left  by  bursting  bubbles. 

In  regard  to  its  weight  and  dimensions,  I  copy  what  I  find 
in  some  notes  in  my  possession,  which  read  thus:  *  *  *  From 
the  above  reckoning,  it  will  be  seen  that  the  meteorite  measures 
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89,299  cubic  inches.  Considering  the  metal  as  cast  iron,  the 
weight  of  which  is  to  the  weight  of  distilled  water,  frozen,  as 
72,070  is  to  1000,  and  that  the  cubic  centimeter  of  such  water 
weighs  20*031  grains,  we  may  infer  that  the  meteorite  weighs 
154  rW?  "arrobaa"* 

This  is  aU  the  information  I  can  give  regarding  the  meteorite 
of  this  Hacienda,  and  I  fear  it  is  too  scanty,  and  perhaps  too  lit- 
tle exact,  to  satisfy  the  learned  professor  for  whom  it  is  mtended. 
The  pieces  that  1  send  will  enable  him  to  ascertain  the  sub- 
stances of  which  it  is  composed  ;  and  if  some  photographer 
should  come  in  this  direction,  I  will  have  it  photographed,  and 
will  take  much  pleasure  in  sending  you  a  &>py. 

I  am  still  less  informed  in  regard  to  the  meteorite  of  San 
Oregorio,  since  I  have  seen  it  onlv  twice,  in  1866.t  It  is  larger 
than  the  one  at  this  place,  and  seems  to  consist  of  the  same 
material,  has  very  much  the  shape  of  a  sofi^  and  bears  an  inscrip- 
tion,  which  reads  thus  (translated) : 

*'  Only  God  with  his  power 
ThlB  iron  will  destroy, 
For  the  world  will  have 
No  one  able  to  divide  it  in  pieoea/' 

In  my  opinion,  this  meteorite  and  the  one  we  have  here  are 
fragments  of  another  much  larger  one,  that  probably  burst  at  a 
sufficient  height  from  the  eartn  to  cast  one  piece  on  this  Haci- 
enda, another  one  on  that  of  San  Qregorio,  10  leagues  to  the 
northwest,  and  other  larger  ones  on  Chupaderos,  20  leagues  to 
the  northwest  of  this  place.  I  have  not  seen  the  latter  ones, 
which  are  said  to  be  the  most  curious ;  but  I  have  already  taken 
some  steps  to  have  them  carefully  examined,  and  I  promise  to 
myself  the  satisfeu^tion  of  transmitting  the  result  to  you. 


Abt.  XXVIL — On  the  Mean  Motions  of  Jupiter^  Saturn^  Uranus^ 
and  Neptune  ;  by  Professor  Daniel  Kirkwood. 

The  recent  note  of  Professor  Peirce,J  announcing  his  dis- 
covery of  some  interesting  relations  between  the  mean  motions 
of  the  four  outer  planets,  has  recalled  my  attention  to  a  number 
of  similar  coincidences  detected  by  myself  several  years  since, 
while  engaged  in  a  somewhat  laborious  examination  of  the 

*  One  arroba  is  equivalent  to  25  lbs. 

f  For  an  article  on  this  meteorite  by  Dr.  J.  Lawrenoe  Smith,  see  this  Joomal, 
m,  i,  336. 

X  This  Journal  for  January,  1872.  It  will  be  observed  that  Professor  Peiroe's 
third  equation  is  identical  with  that  discovered  by  Professor  Newoomb  in  1867. 
See  Gk>uld's  Astr.  Joum.,  vol  y,  p.  101. 
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planetary  elements.     Of  these,  the  following  may  be  worth 

putting  on  record  for  future  discussion : 

2n^—  3n^»  —  lln^"*                =0           ...  n) 

2?i^*— 21w^^^-f30n^^**                 =0            -         -         -  (2) 

3^v  _  Qyjvi  _   2/1^"  +  7/i^^^*=0            .         -         -  (3) 

With  the  values  of  n^,  n^\  and  n^"  adopted  in  the  American 
Ephemeris,  the  value  of  n^'»  obtained  from  either  of  the  above 
equations  differs  by  less  than  one  second  from  the  latest  deter- 
mination.* The  second  equation  was  submitted  some  two  years 
since  to  Professor  Newcomb,  of  the  U.  S.  Coast  Survey.  That 
distinguished  astronomer  was  inclined,  however,  to  regard  the 
coincidence  as  merely  accidental.  Be  this  as  it  may,  I  have 
strong  confidence  in  the  accuracy  of  the  third.  The  re-exam- 
ination of  this  last  has  recently  led  to  the  discovery  of  two 
others,  viz: 

257/i^  —844n^*  4-587/1^**  =0  -         -         -         .         (5) 

both  of  which,  I  believe,  are  accurately  true.  The  fifth,  how- 
ever, is  not  an  independent  equation,  but  is  derived  from  the 
third  and  fourth.  By  means  of  these  equations  I  have  found 
the  remarkable  cycle  of  11657*24  Julian  years,  which  separates 
the  epochs  at  which  the  planets  Jupiter,  Saturn,  Uranus,  and 
Neptune,  return  to  the  same  relative  positions.  It  is  obvious, 
moreover,  from  the  same  equations,  that  no  three  0/ the /our  outer 
planets  can  ever  be  in  conjunction  at  the  same  time^ 

BloomingtOD,  Indiana,  January,  1872. 


Art.  XXV IIL — Brie/  Contributions  to  Zoology ^  from  the  Museum 
0/  Yale  College,  No.  XIX. — Recent  Additions  to  the  Molluscan 
Fauna  0/  New  England  and  the  adjacent  waters^  with  notes  on 
other  species  ;  by  A.  E.  Verrill. 

The  new  edition  of  Gould's  Invertebrata  c»f  Massachusetts, 
edited  by  Mr.  W.  S.  Binney,  and  published  in  1870,  was  in- 
tended to  include  all  the  Mollusca,  exclusive  of  the  Bryozoa, 
hitherto  observed  on  the  coast  of  Massachusetts,  as  well  as  those 
fix)m  the  adjacent  waters  farther  north.  Practically,  therefore, 
it  included  all,  or  nearly  all,  the  species  known  from  New  Eng- 
land and  the  adjoining  JBritish  Provinces.  A  few  New  England 
species,  previously  described  or  recorded,  were,  however,  omitted 
or  acciaentally  overlooked.  In  the  present  communication  it 
is  my  intention  to  enumerate  the  marine  species  from  New  Eng- 
land and  closely  adjacent  waters,  not  included  in  Binney's  Gould, 

♦  Newcomb's  Orbit  of  Neptune,  p.  76. 
Am.  Joub,  801.— Third  Bbribs,  Vol.  Ill,  No.  15,— Mabch,  1872. 
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whether  previously  known  or  more  recently  discovered,  so  &r 
as  known  to  me  from  personal  observation  or  from  the  state- 
ments, believed  to  be  reliable,  of  others;*  to  describe  several 
new  species  re<;ently  discovered ;  and  to  record  a  few  observa- 
tions on  the  distribution,  structure,  and  affinities  of  species 
previously  known. 

As  more  detailed  descriptions  and  fuller  synonymy  will  be 

f' ven  in  a  work  on  the  Mollusca  of  the  coast  of  southern  New 
ngland,  now  in  preparation  for  the  Transactions  of  the  Con- 
necticut Academy  of  Science,  the  species  will  be  treated  here  as 
briefly  as  possible.  It  is  believed,  however,  that  the  figures 
will  prove  sufficient,  even  with  short  descriptions,  for  the  easy 
identification  of  the  new  species. 

List  of  species  not  included  in  Binnei/s  Oould, 

Bossiapalpebrosa  Owen  (?) ;  Hyatt  in  third  Annual  Report  of 
the  Trustees  of  the  Peabody  Academy  of  Science,  p.  79, 187L 
Manchester,  Mass.,  in  stomach  of  Hake, — A  Hyatt 

Mangelia  cerinum^Pleurotoina cerinum  Stimp.  and  Kurtz;  Shells 
of  New  England,  p.  49,  pi.  2,  fig.  2,  1850.  New  Bedford, 
Mass. — Dr.  Stirapson;  Vmeyard  Sound,  8  to  10  fiath.. — A 
E.  V.  and  S.  I.  Smith. 

Scalaria  Humphreysii  Kiener.  Greenport,  L.  L, — Sanderson 
Smith  ;  near  Great  Egg  Harbor,  N.  J., — J.  E.  Todd ;  Stoning- 
ton,  Ct., — Linsley  ('*/&  clatJirus'^  The  occurrence  of  tms 
species  at  Stonington  needs  confirmation.  Linsley^s  species 
may  have  been  &  Gh'oenlandica, 

Acirsa  borealis  Morch.  =  Scalaria  borealis  Beck,  1841,  =#S1  Each- 
richtii  Moll.,  1845.  Eastport,  Maine,  10  to  40  fath.,  shelly 
bottom, — A.  E.  Verrill  and  S.  L  Smith ;  Greenland, — Moller. 

Aclis  polita  v.,  sp.  nov.     Plate  vi,  figure  5,  X5  diameters. 
Eastport,  Maine,  20  fathoms, — A.  E.  Verrill. 

Turhonilla  elegans  V.,  sp.  nov.     PI.  vi,  fig.  4,  x5  diameters. 
Vineyard  Sound,  8  to  10  fath.,  shelly,— A.  E.  V.,  S.  I.  Smith. 

IStylifer  Stimpsonii  V.,  sp.  nov.  On  Earyechhuis  DrobachiensisY., 
in  32  fiithoms,  oflF  Long  Island, — Capt.  Gedney. 

Ooecum  costatum  =  Gcecum  Gooperi  Smith  (non  0,  Cooperi  Carp.). 
1868.  PL  vi,  fig.  6,  X24  diameters.  Vineyard  Sound,  6  to  8 
fath., — A  E.  Verrill ;  Long  Island, — Sanderson  Smith. 

Doris  bifida  V.,  this  Journal,  II,  vol.  1,  p.  406,  1871. 

Eastport,  Me.,  and  Savin  Eock  near  New  Haven,  under  stones 
at  low  water,  laying  eggs  Oct.,  1871, — A.  E.  Verrill. 

Doridella  obscuraV,,  this  Journal,  II,  vol.  1,  p.  408,  1872. 
Near  New  Haven  at  Savin  Eock  and  off  South-end,  4-6  fath- 

*  The  foUowinf?  species  need  confirmation:  LepUm  fabageUa  Con.,  Newport; 
Toldia  QoMii  (Dekay);  Ikllina  versicolor  Dekay  (Stratford,  Conn., — Linsley); 
Solen  viridia  Say  (Stonington, — Linsley ;  N.  Jersey, — A.  E.  V.) ;  Fastis  imbricoi^ 
IMkaj;  JAUoriruOa  levia  (Dek.)  =  Rissoa  Siimpsoni  Smith  (Stratford,  Dekay). 
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cms, — A.  E.  V.  and  E.  T.  Nelson ;  Great  Egg  Harbor,  N.  J., 

2  fathoms,  shelly,— A.  E.  V.,  S.  L  Smith,  and  J.  E.  Todd. 
Dendr<motus  robustusY.,  op.  cit,  p.  405,  fig.  1. 

Eastport,  Ma,  and  Grand  Menan, — A.  E.  V.  and  O.  Harger. 
Cavolina  tridentatcu     Fresh  shells  dredged  in  20  to  25  fathoms 

off  Martha's  Vineyard, — A.  E.  V.,  Dr.  A.  S.  Packard. 
Slyliola  vitrea  V.,  sp.  no  v.     Plate  vi,  figure?,  X3  diameters,  off 

Gay  Head,  among  Salpce, — ^A.  E.  V.  and  Dr.  A.  S.  Packard. 
Martesia  cuneiformis  Adams,  =Pholas  cuneiformis  Say. 

New  Haven,  in  shells, — G.  H.  Perkins,  perhaps  imported. 
Angulus  modesta  V.     Plate  vi,  figure  2,  x5  diam, ;  2»,  nat  size. 

Vineyard  Sound,  6  to  8  fath.,  and  off  New  Haven, — A.  E.  V. 
Gastranella  tumida  V.,  sp.  nov.     PL  vi,  fig.  3,  X 16  diam.,  3»,  X6 

diam.    Off  South-end,  near  New  Haven,  4  to  6  fath. — ^A.  E.  V. 
Semek  equalis,  =Amphidesma  equalis  Say. 

Stonington,  Conn., — ^Linsley.     This  has  not  been  found  by 

recent  collectors  on  this  coast,  and  therefore  needs  confirmation. 
Orypiodon  obestis  V.,  sp.  nov.     Plate  vii,  figure  2,   X8  diam. 

Off  Martha's  Vineyard,  20  to  25  fathoms,  mud, — A.  E.  V., 

Dr.  A.  S.  Packard. 
Cyclocardia   Novanglice  =  Actincholus  {Cyclocardia)   NovanglioR 

Morse,  first  Annual  Eeport  of  the  Trustees  of  the  Peabody 

Academy  of  Science,  p.  76  (figure),  1869. 
Astarte  lutea  Perkins,  Proa  Bost  Soc.  Nat  Hist,  xiii,  p.  151,  fig- 
ure, 1869.     Near  New  Haven, — Perkins.     The  relations  of 

this  form  are  not  vet  fully  ascertained. 
Modiola  hamatus.  Pi.  vii,  fig.  3,  X2  diam.,=i/y<i7t^  hamatus  Say. 

New  Haven  harbor  and  vicinity,  usually  attached  to  oysters, 

— G.  H.  Perkins,  A.  E.  Verrill ;  Gulf  of  Mexico, — Say. 
Oi/nthia  jmlckella  V.,  this  Journal,  III,  voL  i,  p.  98,  1871. 

Eastport, — A.  E.  V. ;  Newfoundland  Banks, — T.  M.  Coffin. 
Olandula  arenicola  V.,  sp.  nov. 

Murray  Bay,  Gulf  of  St  Lawrence, — Dr.  J.  W.  Dawson. 
Molgula  retortiformis  V.,  this  Journal,  vol.  i,  p.  56,  fig.  3,  1871. 

Bay  of  Fundy,— A.  E.  V.,  S.  I.  Smith,  O.  Harger. 
Molgrda  papulosa  V.     PI.  viii,  fig.  4,  X2  diam. ;  op.  cit,  p.  57, 
fig.  4  b,  1871. 

Eastport,  Me., — ^A.  E.  V. :  off  Martha's  Vineyard, — ^A.  Hyatt 
Molgrda  liUoralis  V.,  op.  cit,  p.  56,  fig.  4*,  1871. 

Eastport,  Me., — A.  E.  V.,  fe.  L  Smith,  O.  Harger. 
Molgula  pannosa  V.,  op.  cit,  p.  55,  fig.  2. 

Bay  of  Fundy, — A.  E.  V. ;  Murray  Bay, — J.  W.  Dawson. 
Jdofgula  pelluctda  V.  =  Molgula  producta  Binney,  pL  22,  figs.  815, 

316,  but  not  the  description  (non  Stimpson). 
Eugyra  pUvJaris  V.  =  Molgula  pilularis  V. ;  L  c.,  p.  66,  fig.  4  a 

Eastport,  Me.  and  Grand  Menan, — A  E.  V.  ana  S.  L  Smith ; 

off  Martha's  Vineyard,  20  fathoms,  mud, — A.  E.  V. 
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Peraphora  vtridia  Y.,  this  Joamal,  yoL  ii,  p.  869, 1871. 

Wood's  Hole  and  Yineyard  Sound,  low  water  to  10  &th.,-— 

A.  E.  Y.  and  S.  L  Smith. 
Ainauraitcium  glabrum  Y.,  this  Joom.,  voL  i,  p.  288,  figa  20-22, 

1871.    E&rtport,  Ma  and  Bay  of  Fundy,— A.  E.  Y. ;  Murray 

Bay, — J.  W.  Dawson. 
Amouraucium  pallidum  Y.,  op.  dt,  p.  289. 

Eastport,  Me.  and  Bay  of  Fundy,— A.  E.  Y. ;  off  Martha's 

Yineyard, — ^A.  Hyatt 
Amauroucium  peUtmdum  Y..  op.  cit,  p.  290. 

Point  Judith,  R  L, — J.  Leidy ;  Yineyard  Sound,  eta, — ^A  E 

Y.,  S.  L  Smith,  J.  E.  Todd. 
Amouroucium  stdlcUum  Y.,  op.  cit,  p.  291. 

Yineyard  Sound,  Mass.,  1  to  lO  fethoms, — ^A.  R  Y.,  St  I 

Smith,  J.  E.  Todd,  H.  E.  Webster. 
Amouroucium  consteUatum  Y.,  this  Joor.,  ii,  p.  869, 187L    With 

the  preceding. 
Macroclinum  crtxter  Y. ;  op.  cit,  i,  p.  292,  figs.  2S~26,  187L 

Banks  of  Newfoundland, — ^T.  M.  Coffin. 
Liasoclinum  avreum  Y.,  op.  cit,  p.  444,  fig.  26,  1871. 

Eastport,  Ma,— A.  E.  Yerrill. 
Liasochnum  tenerum  Y.,  op.  cit,  p.  445,  1871. 

Eastport,— A.  E.  Y. ;  ITewfoundland  Banks,— T.  M.  Coffin. 
Lepioclinum  aUndum  Y.,  op.  cit,  p.  446. 

Long  L  Sound  to  Labrador ;  common  in  Yineyard  Sound, 

8-10  fathoms,  on  shells  and  stones. 
Leptoclinum  lutecium  V. ;  op.  cit,  p.  446. 

Vineyard  Sound,  8-10  fath.,~A.  E.  V.,  S.  L  Smith;  Bay  of 

Fundfy,— A.  E.  Y. 

Bryozoa. 

Ahyonidium  ramosum  V.,  sp.  nov.    PL  viii,  fig.  10,  X2  diam. 
Long  L  Sound,  near  New  Haven,  in  1  to  5  fath.,  common, 
forming  large,  much  branched,  arborescent  clumps,  a  foot  or 
more  high, — A  E.  V. ;  Yineyard  Souiid,  Mass.,  and  Great 
Egg  Harbor,  N.  J.,— A  E.  V.,  S.  L  Smith  and  J.  E.  Todd 

The  following  species  have  been  found  on  the  shores  of  Long 
Island,  but  probably  not  in  New  England  waters : 

Donax  fossor  Say ;  Area  ponderosa  Say ;  JSigaretus  perspectivus 
Say ;  IHplothyra  Smithii  Tryon  (Staten  L) ;  Margarita  omata 
Dekay. 

Changes  in  the  Nomenclature  of  Species  previously  recorded 

It  is  not  intended  to  revise,  at  this  time,  the  entire  list  of 
New  England  species ;  but  merely  to  enumerate  a  few  of  the 
more  important  and  necessary  changes.     Mr.  Dall*  has  already 

*  ProoeedingB  of  the  Boflt  Soa  of  Nat  Hist,  ziii,  p.  240,  ICarch,  1870. 
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given  a  revised  list  of  the  species  described  in  Binriey's  Gould, 
and  has  referred  the  species  to  the  recently  proposed  genera  of 
the  Messrs  Adams  ana  others,  but  not  always  correctly,  even  if 
we  admit  the  validity  of  the  genera  recognized  bv  him.  Correc- 
tions  have  also  been  made  by  others,  which  are  here  omitted. 

Nassa  vibex^  van  fretemns  =y.  vibex  (pars)  Say ;  Binney  =iV.  ./re- 

tensls  Perkins,- 
Astyris  iunata  =Columbella  hinata  (Say)  +B.  W heaileyi  DeksLj 

(var.)  =  C,  Oouldiana  Ag. 
Lunatia  heros  =Natica  heros  Say  -\-N.  triseriata  Say  (var). 
Elysiella  catulus  (gen.  nov.)    Plate  vii,  figs.  5,  X3  diam.,  and  5», 

= PlacobranchiLS  catubis  Ag. 
Ondiidcyris  tenella  V.,  this  Jour.,  vol.  1,  p.  407,  =  Doris  tenella  Ag. 
Onchidoris  grisea  V.,  L  c.  =  Doris  grisea  Stimp.  (MSS.)  in  Gould. 
Onchidotns  pallida  V.,  1.  a  =  Doris  pallida  Ag.,  in  Gould. 
Ensaiella  Americana  (Gould,  *nom.  pro  v.)  =  Solen  ensis  Gould 

(non  Linn.) 
Perh'ploma  papyracea,     Plate  vii,  figs.  1,  1»,  X4  diam.,  1*>,  X80 

dianL  ;    pL  viii,  fig.  1  (anatomy)  ^Anatina  papyracea  Say. 
Turionia  nitida  V.  (sp.  nov.)     Plate  vii,  fig.  4,  x40  diam.,  and 

fig.  4%  =  T.  minuta  Goula  (not  of  European  authors). 
Asiarte  undata  Gould  (nora.  prov.)=-4..  sulcata  Gould,  pars  (not 

of  European  writers). 
Astarte  lens  Stimp.  (MSS.)  =-4.  crebricosiata  Gould,  fig.  440  (not 

of  Forbes). 
Astarte  quadrant  Gould =A  qttadrans,  -{-A.  PorVaridIca  Migh. 
Pecten  tenuicostatus  =P,  tenwcostatus,  -i-P^fuscus  Linsl.  (young). 
Anomia  glabraY.  =4.  ephippium  (pars) Linn. ;  Gould,  4- -4.  plec- 

trica  Binney  (non  Linn.),  -\-A.  squamula  Gould  (non  Linn.), 

youno^ 
Ostrcea  Virglniana  Gm.  =  0.  Virginica  Lam.  +  0,  borealis  Lam. 

-f-  0.  Canadensis  Lam. 
Leptoclinum  luteolumY.  =Didemnium  roseum  Bmney  (non  Sars). 
Botryllus  Oouidn  V.,  1.  c.  =B.  Schlosseri  Gould  (non  Pallas). 
Afolgula  ManhaltensisY ,^  1.  c.  =  A scidi a  Manhattensis  J)e^2iy  -\-A, 

amphora  Ag. 
Molgula  psammophora  V.  =^4.  psammophora  Ag. ;  Binney. 
Eugyra  glutmans  V.  (Moll,  sp.)  =  Glandula  fibrosa  B.,  pars  (spe- 
cies figured),  not  of  Stimpson. 
Olandula  mollis  Stimp.  =  G,  mollis  B.,  pars  (not  the  figures). 
Pera  crystallinaY ,  (Moll,  sp.,  18^)= Pera  pellucida Stimp,  1852. 
Cynthia  partita  Stimp.    PL  viii,  fig.  7,  =C.  partita,  •\-f  C,  rugosa 

Ag.  (MSS.)  +  a  stellifera  V.  (var.) 
Cynthia  camea  V.  =Ascidia  camea  Ag.  +  C,  gutla  Stimp.  +  C, 

placenta  .(pars)  Pack,  (species  figured  by  Binney), 
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(^jfnttna  monoceroa  (MOlL  sp.)  =  0.  eandylomata  Pack. 
C.  echinaia  (Linn,  sp.)  =  0.  echinala^  +  v.  hirsuia  Ag.  (Voans). 
Ciena  tendla  Y.,  L  c.  =Ascidia  teneHa  Stimp.  +A.  ocdhia  Ag. 
Ascidiopsis  compkenatus^  gen.  nov.  (Fab.  sp.)    Plate  viii,  fig.  8, 
part  of  gill,  =Aacid%a  callosa  Stimp. 

[To  Im  eoBttniifldJ 


SCIENTIFIC    INTELLIGENCE. 

L  Ghemistby  and  Physics. 

1.  On  an  essential  improvement  in  the  meihod  of  ffwsUcnal 
diitiOation. — ^Linkemakit  has  Bucceasfally  applied  to  laboratory 
purposes  the  principles  of  a  method  largely  used  in  the  arts,  in 
the  constmction  of  the  so-called  dephlegmators.  This  principle 
consists  in  partially  condensing  locally  the  vapor  which  nses 
firom  a  boiling  liquid,  in  such  a  manner  that  the  vapors  which 
subsequently  rise  shall  pass  through  the  condensed  liquid^  and 
thus  be  in  a  measure  washed.  The  apparatus  emploved  consbti 
simply  of  a  vertical  tube  attached  to  the  flask,  in  wnich  the  liquid 
boils,  and  containing  six  or  eight  little  caps  of  platinum  wire 
gauze,  separated  from  each  other  by  small  mtervals.  The  tube 
may  also  have  two  or  three  bulbs  olown  on  it,  each  bulb  beb^ 
placed  first  above  a  wire  gauze  cap.  From  the  upper  part  of  tim 
tube  a  lateral  tube  passes  to  the  condenser,  while  a  thermometer 
is  inserted  in  the  upper  end  of  the  tube.  The  proportions  are  so 
selected  that  more  hqnid  condenses  in  the  bulbs  and  caps  than 
can  flow  back  through  the  meshes  of  the  wire-gauze.  It  is,  there- 
fore, necessary  occasionally  to  interrupt  the  boiling,  by  removing 
the  lamp.  The  meshes  of  the  gauze  are  about  0*75  of  a  square 
millimeter,  and  the  caps  are  easily  foimed  by  stamping  in  a  press 
or  mould  of  hard  wood.  The  tubes  and  wire  caps  are  easily 
cleaned  by  alcohol  or  ether,  without  removing  the  caps.  The 
author  gives  a  number  of  new  determinations  of  the  boiling  points 
of  familiar  organic  liquids  in  a  state  of  purity.  These  abunoantly. 
illustrate  the  great  value  of  the  method. — Ann.  der  Chemie  una 
Pharmacie,  clx,  1 96.  w.  o. 

2.  On  the  preparation  of  Absolute  Alcohol — Elenmbtek  has 
modified  Mendelejefl^s  method  of  preparing  absolute  alcohol  by 
means  of  quicklime,  so  as  to  obtam  the  same  result  in  much  less 
time.  Alcohol  of  0*792  is  to  be  boiled  with  quicklime,  in  pieces 
projecting  above  the  suHace  of  the  liquid,  for  from  half  an  hour  to  an 
hour,  with  an  inverted  condenser,  so  that  the  liquid  may  fiow  back 
into  the  flask.  The  condenser  is  then  to  be  reversed,  and  the  alcohol 
distilled  over.  If  the  alcohol  contains  more  than  5  per  cent  of 
water,  the  process  must  be  repeated  two  or  more  times.  H  the 
alcohol  contains  much  water,  the  lime  should  not,  on  the  first  boil- 
ing, be  allowed  to  project  above  the  liquid.  It  is  best  to  fill  the 
vessel  containing  the  alcohol  only  half  full  of  pieces  of  lime,  as 
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otherwise  it  may  be  broken  by  the  rapid  formation  of  the  hydrate, 
lu  any  case,  the  process  enables  the  chemist  to  prepare,  in  a  few 
hours,  several  liters  of  absolute  alcohol — Anru  der  Chemie  und 
Pharmacie^  clx,  249.  w.  g. 

3.  On  the  action  of  Light  upon  Chlorine  and  Bromine. — Buddb 
has  commimieated  tne  results  of  a  series  of  experiments  which  ap- 
pear to  show  conclusively  that  chlorine  and  bromine  expand  when 
exposed  to  the  so-called  chemical  rays  of  light.  The  apparatus 
employed  by  the  author  consisted  of  a  differential  thermometer, 
like  that  of  Leslie,  the  bulbs  being  filled  with  chlorine,  and  ex- 
posed to  the  different  rays  of  the  spectrum.  The  bulbs  were  6-6 
centimeters  in  diameter,  the  connecting  tube  1""  in  diameter  and 
30  centimeters  in  length.  The  liquid  used  was  sulphuric  acid, 
previously  saturated  with  chloriiie.  The  bulbs  were  so  placed 
that  each  could  be  illuminated,  by  a  definite  portion  of  the  spec- 
trum. Their  distance  from  the  prism  varied  from  1  to  2  meters. 
The  index  was  illuminated  with  gas  and  observed  by  a  telescope 
with  cross  lines.  When  the  temperature  had  become  stationary, 
the  zero  point  was  noted,  and  the  illumination  then  varied.  Call- 
ing the  two  bulbs  A  and  B,  it  was  found  that  whenever  A  was  placed 
in  the  red  of  the  spectrum  and  B  was  dark,  a  change  of  from  ^  to 
1  millimeter,  indicating  a  trifling  expansion  of  the  gas  in  A,  was 
observed.  When  A  was  placed  m  the  blue,  violet,  or  ultra-violet, 
and  B  was  dark,  the  expansion  amounted,  as  a  maximum,  to  V"*^. 
Corresponding  results  were  obtained  by  reversing  the  relative 
pohitions  of  the  two  bulbs  in  the  spectrum.  Budde  considers  it 
proved   that  substances  exist  which  increase  in  volume  when  ex- 

e>sed  to  the  chemical  rays,  as  all  bodies  do  when  exposed  to  heat, 
e  suggests  the  following  possible  explanation  of  the  phenomenon : 

(1.^  Light  may  decompose  the  chlorine  molecules  mto  atoms. 

(2.)  The  refrangible  rays  of  light  may  produce  in  chlorine  some 
other  unknown  species  of  work,  which  may,  in  its  turn,  be  con- 
verted into  heat,  and  thus  cause  expansion. 

(3.)  We  may  assume  that  there  are  bodies  which  are  warmed 
by  violet  more  than  by  red  light  The  usual  division  of  the  spec- 
trum into  a  heating  and  a  non-heating  portion,  depends  on  the 
relation  of  the  incident  rays  to  the  lamp-black  surface  of  the 
'thermopile,  and  if  this  were  not  warmed  by  the  red  rays,  we  might 
consider  them  as  exerting  no  heating  effect. 

The  author  considers  the  first  of  these  views  as  most  probable, 
and  promises  a  further  investigation  of  the  subject — Pogg.  Ann,^ 
cxlix,  jp.  213.  w.  G. 

4.  On  the  Ammonia-platinum  Sases. — Clbve  has  communi- 
cated, to  the  Chemical  Society  of  Paris,  a  resum6  of  his  elaborate 
and  most  successful  study  of  the  ammonia-platinum  bases.  Al- 
though some  of  his  results  have  already  been  given  in  this  Journal, 
an  abstract  of  the  whole  subject,  from  a  single  point  of  view,  will, 
doubtless,  prove  of  interest  The  author  adopts  Blomstrand's 
theory  of  the  constitution  of  these  bodies,  and  gives  the  following 
as  the  formulas  of  the  12  known  bases: 
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^ 

1.  Platosamine  (Reiset'a  sucoiid  base}, 

»)NH, 
^  1  XH, 

Pt{  NH,  .NB, 

3.  PlatoBo-raoiio-diamine, 

i.  (  NH, .  NH, 
1  NH, 

4.  PlaloBO-diamine  (Reiaei'B  first  base), 

,V)NH,.NH. 
"1  NH,.SH, 

S.  Platinamine  (Grerliardt's  base), 

p'lgS: 

6.  Platino-semi-diamioe, 

Pt  1  NH, .  NH, 

7.  Platinomoiio-diamine, 

P. 

NH, .  NH, 
NH, 

e.  Platino-diiimiiie  (base  of  Gros  &  Rawsky; 

Pt 

NH, ,  NH, 
NH,  .NH, 

9.  Diplatiuamiiie, 

Pt, 

rNH^ 

NH 
NH, 
NH, 

10.  Diplatoso-eemi-iliamiite, 

Ft, 

NH,  .NH, 
NH, .  NH, 

Pt. 

NH,  .NH, 
NH. .  NH, 

12.  Diplaiinu-iliamine, 

Pt, 

NH, .  NH, 
NH, .  NH, 
NH, .  NH, 
NH,  .  NH, 

In  the  present  paper  the  author  deeciibea  the  aalta  of  seven) 
very  complex  radicals,  UDderatanding  simply  by  this  term  a  com- 
plex of  atoms  which  may  be  transferred  without  change  trom  one 
compound  to  another. 


If  we  denote  by  R  the  molecule,  Pt^  g^g'        '        , 

[oh  ' 

we  have  the  following  compounds  as  crystalline  salts: 

R01+2H,e,    PtCL  .  2RCl+2Hs,6,    RB^+2H,e,    RNG,, 
RiS©*+3Hae,  Rae,G,+2H,e,   R,€re.+xH,e,   Ra€,e,. 


If  we  denote  by  R  the  molecule,  Pt 


2NH3 


we  have  the  following  ciystalliue  salts 
R     " 

2Ra,+H,e, 


g]lgptCla+2Hae,  R.2N6,,   2(RS©J+ 


8Ha©,RCp,G,+H,e. 
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Tbe  iodide  and  iodo-nitrate  of  platino-diamine  give  with  ammonia 
two  compounds  having  respectively  the  formulas : 


ri 

2NH, 


(1.)  Pt; 


.1 


NS!:S3,"+H,eand(2.)Pt,^ 
•2NH, .  I 


ri 

2NH 

NH 

NH 

2NH 

I 


,.NH, 

3  •  NO, 


Pt 


The  first  of  these  bodies  gives  with  nitric  acid  a  nitrous-iodo- 

ir      2NH      NO 
nitrate  of  platino-diamine,  Pt<  oNH^    NO*  »    *^®   second  gives 

[i    ."*.'.. 

with  nitric  acid  the  iodo-nitrate  of  diplatino-diamine, 

ri 

2NH3 .  NOj 
2NH3  .  NO3 
O  2NH3.Ne3- 
2NH3.Ne3 
1 

This  salt  is  decomposed  by  chlorhydric   acid,  and  gives  small 

2NH     CI 
octrahedrons  having  the  formula,  Pt^  ovh'    CI*      ^^    double 

...  i^i  ' 

decomposition  it  gives  the  salts : 

Ptj,  .  8NH3  .  I^,  i%  .  SNHa  .  (SejJ;,,  Pta  .  8NH3  .  (Pe^H)^!,, 
Pt,  .  SNIig  .  (€20^3X2,  Pta  .  8NH3  .  (N03)^(He)2, 

Ptj, .  8NH3 .  6Ne3+4Hje,  Ptg .  8NH3 .  cijeH)2+H2e, 
Pt, .  8NH3 .  (sej2(eH)3+2H2  0,  Pt2 .  8N1I3 .  (pej2+2H3e, 

Pt,  .  8NH3  .  (€r3e,)2(eH)2  and  Ptg  .  8NH3  .  (€30^2+21X20. 

By  the  action  of  bromine  on  the  basic  nitrate 

Pt2.8NH3.(N03),(HO)2, 

Cleve  obtained  the  bromo-nitratc  Pta  .  8NIX3  .  (N03)^Br2,  from 
which  by  double  decomposition  the  following  salts  \'  ere  foimed : 

Pt,  .  8NH3  .  Cl^  .  Brj,  Pt2  .  8NH3 .  (SO  j2Br2+2H2  0, 

P  2  •  SNH3 .  Brj  .  (€gHO^)2  .  "Gg  *4. 

— JBulletin  Mensitel  de  la  Socikk  CJdmique  de  Paris,  April,  May 

and  Jufte,  1871,  p.  181.  w.  G. 

5.  Capillary  attraction, — Mr.  Valson  has  shown  that  in  capil- 
lary attraction  the  product  of  the  density  of  a  saline  solution  and 
tbe  height  to  which  it  rises  is  a  constant.  Thus  a  solution  of  nitrate 
of  lithium,  the  density  of  which  is  r03G,  rises  in  a  capillary  tube 
to  59  millimeters;  and  the  product  of  these  numbers  is  61*9.  A 
solution  of  nitrate  of  silver,  of  a  density  l*13y,  rises  to  64*2  milli- 
meters; and  the  product  is  61*7,  differing  but  slightly  from  that 
with  nitrate  of  lithia. — Acad.  8cL  Paris,  Jan.  8 ;  L^ Institute  Jan.  10. 
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1.  Geological  Surveg  of  Ohio,  lUport  of  JPtogreaa  in  1870. — 
The  notice  of  this  Report,  commenc^  on  page  143,  is  here  oon- 
tinaed.    . 

Prof.  Edward  Orton  reports  on  the  geology  of  Highland  Ca 
The  rocks  of  this  county  range  from  the  upper  beds  of  the  Cin- 
cinnati group,  through  the  Cunton,  Niagara  and  Helderbcorg  lime- 
stones, the  Huron  Shales  (Black  Slate)  to  the  Waverley  Sand- 
stone. The  maximum  thickness  in  the  county  is  875  feet,  100  of 
this  being  the  Cincinnati  ffroup  (Lower  Silurian),  60  the  Clinton, 
275  the  Niagara,  100  the  Uelderberg,  250  the  Huron  shale  (Devo- 
nian j,  100  the  Waverley  (Lower  Carboniferous);  but  this  maxi- 
mum thickness  does  not  occur  at  any  one  place.  The  highest  ele- 
vations of  the  county  are  Stults's  Mountain  and  Fisher^s  Knob, 
the  former  1,325  feet  above  the  sea,  and  the  latter  about  20  less; 
Long  Lick  Mountain,  east  of  Carmel,  is  1,254  feet  above  the  sea. 

Prof  Orton  reports  the  occurrence  of  the  red  lenticular  iron  ore 
of  the  Clinton  ^roup  (an  important  ore  in  Central  New  York), 
near  Sinking  Spring,  just  south  of  the  Highland  county  line.  The 
following  paragraphs  relate  to  an  important  point  connected  with 
the  Clinton  beds  and  the  earlier  condition  of  Southern  Ohio : — 

"  A  very  interesting  fact  in  the  Clinton  limestone  of  Highland 
county  remains  to  be  mentioned.  A  bed  of  limestone  conglome- 
rate, several  feet  in  thickness,  occurs  near  the  base  of  the  series  in 
the  southern  part  of  the  county.  But  a  single  exposure  of  the 
conglomerate  has  yet  been  noted.  This  is  found  one  mile  due 
west  of  Qelfast,  on  the  Belfast  and  Fairfax  road,  on  the  land  of 
Charles  Dalyrymple.  The  pebbles  that  compose  the  conglomerate 
appear  to  have  been  derived  fi*om  the  blue  limestone  or  Cincinnati 
rocks.  The  conglomerate  is  also  fossiliferous,  well-worn  forms  of 
ancient  life  being  incorporated  with  it.  The  fossils  can  be  refer- 
red either  to  the  Cincinnati  or  Clinton  group,  as  they  consist  of 
forms  that  are  common  to  both  formations,  viz:  cyathophvlloid 
corals  of  the  genus  Streptelasma  and  the  remarkable  fossil — Orthis 
lynx — a  bivalve  shell  of  immense  vertical  range,  as  is  shown  by  its 
occurrence  in  the  Trenton,  Hudson  (Cincinnati),  Clinton  and  ^fiag- 
ara  limestones  of  the  Lower  and  Upper  Silurian  ages,  successively. 
It  seems  more  probable,  however,  that  the  fossils  in  question  were 
derived  from  Clinton  seas  rather  than  from  the  waste  of  rocks  of 
a  previous  age. 

"  The  occurrence  of  this  conajlomerate  attests  the  existence  of 
land  near  by — ^the  shores  of  which  were  wasted  by  the  sea,  and 
the  water-worn  and  rounded  fragments  of  which  were  re-deposited 
on  the  floor  of  the  sea.  Since  the  first  systematic  study  of  the 
geology  of  the  Mississippi  valley,  proofs  have  been  accumulating 
that  a  Silurian  island  stretched  northeastward  from  Nashville, 
toward  and  beyond  Cincinnati  Highland  county  furnishes  its  full 
quota  of  facts  as  to  the  existence  and  as  to  certain  of  the  boun- 
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daries  of  this  ancient  land.  Other  facts  will  be  adduced  that 
bear  upon  this  point  in  the  description  of  the  remaining  forma- 
tions of  the  county.  The  date  of  the  uplift  of  this  island  is  approx- 
imately determined  by  the  fact  already  quoted — as  land  at  the 
westward  is  found  in  existence  early  m  the  history  of  Clinton 
time.  This  folding  of  the  crust,  then,  that  transformed  a  portion 
of  the  ancient  sea-bottom  into  dry  land,  probably  occurred  about 
the  close  of  Lower  Silurian  time,  and  it  seems  also  safe  to  say  that 
it  not  only  marks  the  date,  but  furnishes  the  producing  cause  of 
the  great  change  in  the  formation  that  then  took  place. 

Next  follows  a  full  Agricultural  Report  by  John  H.  Kleppart, 
embracing  observations  on  the  meteorology  of  the  State,  and  vari- 
ous matters  of  general  interest. 

The  Chemical  Report  by  T.  G.  Wormley  contains  numerous 
analyses  of  the  coals,  iron-ores,  fire-clays,  limesUmes  and  soils  of 
the  State,  a  discussion  of  the  yield  of  the  coal  in  gas  and  coke, 
and  of  the  character  of  these  products ;  and  all  his  results  show 
the  skillful  chemist     We  cite  a  few  facts. 

The  amount  of  moisture  in  the  coals  of  the  State  varies  from  I'lO 
to  9*10  p.  c,  those  of  the  southern  part  of  the  State  containing  the 
most.  ITie  coal  loses  less  in  weight  at  a  temperature  of  240®  F. 
than  at  21 2°  F. ;  if,  after  heating  at  212*^  F.,  it  be  exposed  t<i  a  heat 
of  240°  F.,  "  it  will  generally  increase  in  weight,  owing  to  the 
absorption  of  oxygen." 

Two  coals  which  at  212°  F.  lost  7*70  and  7*40  p.  c.  in  weight, 
regained,  on  cooling,  in  6  hours,  4*20  and  4*50  parts ;  and  in  20  h., 
4*70  and  6-10  parts. 

The  average  of  ash  in  88  bituminous  coals  examined,  south  of 
the  line  of  the  Central  Ohio  Railroad,  was  4-718  p.  c,  and  in  64 
coals  north  of  said  line,  6'120  p.  c.  The  mean  average  of  ash  in 
11  cannel  coals  was  12 '82  7  p.  c. 

With  regard  to  the  sulphur  in  coal.  Prof.  Wormley  says : — 

"  In  the  report  for  last  year,  Prof  Andrews  drew  attention  to 
the  fact  that  our  analyses  had  shown,  contrary  to  the  usually 
received  opinion,  that  the  sulphur  present  in  coals  was  not  always, 
at  least,  wholly  in  combination  with  iron.  A  number  of  addi- 
tional examinations  have  been  made,  all  of  which  confirm  this 
view. 

"  A  sample  of  Straitsville  coal  contained  0*57  per  cent  of  sul- 
phur, of  wnich  0*26  were  left  in  the  coke.  Of  iron,  the  coal  con- 
tained only  0'075  per  cent.  This  amount  of  iron  would  require, 
to  form  bisulphuret  of  the  metal,  only  0086  parts  of  sulphur,  thus 
showing  that  about  048  of  the  0*57  parts  of  the  sulphur  present 
in  the  coal  were  in  some  other  combination  than  with  iron. 

"  Again,  another  sample  of  coal  containing  0*98  per  cent  of  sul- 
phur, of  which  0*66  parts  remained  in  the  coke,  contained  only 
0*086  per  cent  of  iron,  which  would  require  only  about  0*097  parts 
of  sulphur,  leaving  about  0*90  parts  of  sulphur  uncombined  with 
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^  The  following  table  exhibits  the  amount  of  snlphor  and  of 
iron  found  in  Beveral  different  coals,  and  the  proportion  of  the  sul- 
phur that  could  have  been  combined  with  iron : — 

Sulphur  in  ooal, 0-57 

Iroii  in  ooal, ....0*075 

Sulphur  required  bj  iron,  0*086 

The  analyses  of  the  limestones  of  the  State  show  that  the  most 
of  them  are  mctgneHan;  the  Cincinnati  or  Blue  limestone  contains 
ordinarily  little  magnesia;  yet  an  analysis  of  the  Blue  limestone 
of  Miami  valley  gives  5*06  p.  c  of  carbonate  of  magnesia.  The 
Clinton  group  limestone  contains  in  general  about  12  p.  a  of  the 
magnesian  carbonate,  the  Niagara  85  to  49  p.  c. ;  the  Comiferoos 
28  to  40  p.  a ;  the  Water-line  mostly  38  to  44  p.  c  The  ftcte, 
with  others  through  the  country,  show  that,  if  the  making  of  dolo- 
mites required  the  presence  of  mineral  springs,  such  springs  must 
have  been  in  almost  universal  outflow  throughout  most  limestone* 
making  regions. 

The  remainder  of  the  volume  is  occupied  by  the  reports  on  locsl 
geology  by  M.  C.  Read  and  O.  K.  Gilbert ;  a  sketch  of  thejpres- 
ent  state  of  the  manufeusture  of  iron  in  Great  Britain,  by  w.  B. 
Potter,  E.  M. ;  and  a  sketch  of  the  present  state  of  the  Steel  Indus- 
tnr,  by  Henry  Newton,  E.  M.  Mr.  Read  speaks  of  the  abundance 
of  glacial  markings  in  Geauga  Co.,  and  states  that  their  direction 
vanes  much,  but  has  a  close  relation  to  the  topography. 

Mr.  Gilbert,  speaking  of  the  Lake  beaches  m  Fulton  Ca,  states 
that  the  highest  beach,  on  which  the  village  of  Fayette  is  situated, 
is  220  feet  above  the  present  level  of  Lake  Erie;  a  second  is  25 
feet  lower ;  and  the  third,  which  is  an  excellent  site  for  a  road, 
and  is  so  used  through  half  of  the  county,  has  a  height  of  165  feet 
above  the  Lake. 

2.  On  new  TVee  Ferns  and  other  Fossils  from  the  Devonian  ;  by 
Dr.  J.  W.  Dawson,  (Quarterly  Journal  of  the  Geological  Society 
for  August,  1871.) — Of  the  numerous  ferns  now  known  in  the  Mid- 
dle and  Upper  Devonian  of  North  America,  a  great  number  are 
small  and  delicate  species,  which  were  probably  herbaceous; 
but  there  are  other  species  which  may  have  been  tree  ferns.  Lit- 
tle definite  information,  however,  has,  until  recently,  been  obtained 
with  regard  to  their  habit  of  growth. . 

The  only,  species  known  to  me  in  the  Devonian  of  Europe  is  the 
Caulopteris  Peachii  of  Salter,  figured  in  the  Quarterly  Journal  of 
the  Geological  Society  for  1858.  The  original  specimen  of  this  I 
had  an  opportunity  of  seeing  in  London,  through  the  kindness  of 
Mr.  Ethendge,  and  have  no  doubt  that  it  is  the  stem  of  a  small 
arborescent  fcn>,  allied  to  the  genus  Caulopteris  of  the  Coal-for- 
mation. 

In  my  paper  on  the  Devonian  of  Eastern  America  (Quart 
Joum.  Geol.  Society,  1862)  I  mentioned  a  plant  found  by  Mr. 
Richardson  at  Perry,  as  possibly  a  species  of  Megaphyton^  using 
that  term  to  denote  those  stems  of  tree  ferns  which  have  the  leaf- 
scars  in  two  vertical  series;  but  the  specimen  was  obscure,  and  I 
have  not  yet  obtained  any  other. 
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More  recently,  in  1869,  Prof.  Hall  placed  in  my  bands  an  inter- 
esting collection  from  Gilboa,  New  York,  and  Madison  county, 
New  York,  including  two  trunks  surrounded  by  aerial  roots, 
whicb  I  have  described  as  PsaronitM  textilia  and  P,  JEriarvua  in  my 
'  Revision  of  the  Devonian  Flora,'  now  in  the  hands  of  the  Royal 
Society.*  In  the  same  collection  were  two  very  large  petioles, 
Jihachiopteris  gigantea  and  R,  palmata,  which  I  have  suggested 
may  have  belonged  to  tree  ferns. 

My  determination  of  the  species  of  Paaronius,  above  mentioned, 
has  recently  been  completely  confirmed  by  the  discovery  on  the 
part  of  Mr.  Lockwood,  of  Gilboa,  of  the  upper  part  of  one  of  these 
stems,  with  its  leaf-scars  preserved  and  petioles  attached,  and  also 
by  some  remarkable  specimens  obtained  by  Prof.  Newberry,  of 
New  York,  from  the  Comiferous  limestone  of  Ohio,  which  indi- 
cate the  existence  there  of  three  species  of  tree  ferns,  one  of  them 
with  aerial  roots  similar  to  those  of  the  Gilboa  specimens.  The 
whole  of  these  specimens  Dr.  Newberry  has  kindly  allowed  me  to 
examine,  and  has  permitted  me  to  describe  the  Gilboa  specimen, 
as  connected  with  those  which  I  formerly  studied  in  Prof  Hall's 
collections.  The  specimens  from  Ohio  he  has  himself  named,  but 
allows  me  to  notice  them  here  by  way  of  comparison  with  the 
others.  I  shall  add  some  notes  on  specimens  found  with  the  Gil- 
boa ferns,  and  on  a  remarkable  plant  from  the  Devonian  of  Caith- 
ness, kindly  placed  in  my  hands  by  Dr.  Wyville  Thomson. 

It  may  be  further  observed  that  the  Gilboa  specimens  are  from 
tf  bed  containing  erect  stumps  of  tree  ferns,  in  the  Chemung  group 
of  the  Upper  Devonian,  while  those  from  Ohio  are  from  a  marine 
limestone,  belonging  to  the  lower  part  of  the  Middle  Devonian. 

The  paper  continues  with  descriptions  of  Caulojjteris  Lockwoodi 
Dawson,  C,  antiqua  Newberry,  (J.  peregrina  Newberry,  and  some 
other  species,  and  is  illustrated  by  a  plate. 

3.  Supposed  legs  of  Trilobites, — Mr.  Henry  Woodward,  of  the 
British  Museum,  in  a  reply  to  the  paper  by  the  writer  in 
volume  i,  p.  320,  of  the  present  series  of  this  Journal,  supports 
the  view  that  the  supposed  legs  are  real  legs.  He  says  that 
the  remark  that  the  calcified  arches  were  plainly  a  calcined  por- 
tion of  the  membrane  or  skin  of  the  under  sur&ce  is  "  an  error, 
arising  from  the  supposition  that  the  matrix  represented  a  part  of 
the  organism."  But  Prof.  Verrill,  Mr.  Smith  and  myself  are  con- 
fident that  there  is  on  the  specimen  an  impression  of  the  skin  of 
the  under  surface,  and  that  this  surface  extended  and  connected 
with  the  arches,  so  that  all  belonged  distinctly  together. 

Moreover  the  arches  are  exceedingly  slender,  far  too  much  so 
for  the  free  legs  of  so  large  an  animal ;  the  diameter  of  the  joints 
is  hardly  more  than  a  sixteenth  of  an  inch  outside  measure  /  and 
hence  there  is  no  room  inside  for  the  required  muscles.  In  fact, 
legs  with  such  proportions  do  not  belong  to  the  class  of  Crust- 
aceans. Moreover  the  shell  (if  it  is  the  shell  of  a  leg  instead  of  a 
calcified  arch)  is  relatively  thick,  and  this  makes  the  matter  worse. 

*  Abstract  in  Proceedings  of  Royal  Society,  May,  1870. 
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We  still  hold  that  the  regalar  spacing  of  these  aiches  aloDff  the 
under  sarfiAoe  renders  it  very  improbable  that  they  were  ieoL 
Had  they  been  closely  crowded  together,  this  argument  would  be 
of  less  weight ;  but  while  so  very  slender,  they  are  a  ficmith  of  ui 
inch  apart  mr.  Woodward's  comparison  between  the  usual 
form  of  the  arches  in  a  Macrouran  and  that  in  the  tribolite  does 
not  appear  to  us  to  prove  anything.  We  therefore  still  bdieve 
that  the  specimen'  does  not  give  us  any  knowledge  of  the  actual 
legs  of  the  trilobite.  Mr.  Woodward's  paper  is  contained  in  vol 
yii    No.  1y  of  the  Geological  Magazine.  j.  ix  n. 

4.  Report  on  the  Geological  Structure  and  Mineral  JResaureei 
of  Prince  Edward  Island;  by  J.  W.  Dawsok,  LL.D.,  assisted  by 
B.  J.  Harrington^  Pu.D.  62  pp.  8vo,  with  8  lithographic  platea 
(Printed  by  authority  of  the  Government  of  Prince  Edward  iBlai^)^ 
— ^We  gather  from  this  excellent  report  the  tbllowing  fiu^ts. 

The  rocks  are  (1 )  newer  Carboniferous,  red-brown  and  gray  sandr 
stones  like  those  of  Nova  Scotia,  and  New  Brunswick,  occurring 
principally  between  Orwell  and  Pownal  Bays  in  Gk>vemor's  Islanc^ 
and  in  Hillsborough  Bay,  and  near  the  line  of  coast  fiicing  north- 
west ;  (2)  Triassic  bright  red  sandstones,  much  like  those  of  Nova 
Scotia  and  the  Connecticut  Valley ;  (8)  drift  deposits,  and  (4) 
those  of  later  date.  The  unconformabuity  of  the  red  sandstones 
of  the  Trias  over  those  of  the  Carboniferous  is  ^  not  very  percepti- 
ble,'' and  in  aspect  they  are  often  very  similar. 

In  the  Carboniferous  there  are  numerous  trunks  of  coniferoiu 
trees,  the  largest  observed  a  foot  in  diameter,  which  are  of  the 
species  Dadoxylon  materiarum  Dawson,  a  Nova  Scotia  specieSi 
They  have  afforded  also  in  some  localities  Caiamites  SuckovU 
Brngt.,  C,  cistii  Bmgt.,  C.  gigaa  Brngt.,  C.  arenaceus  J&ger,  Cor- 
daites  simplex  Daws.,  Walchia  {Araticarites)  gracilis  Daws.,  Wal' 
chia  {A.)robusta  Daws.,  Pecopteris  arborescens  Schloth.,  P,  rigida 
Daws.,  Jr.  near  oreopteroides  Brngt.,  Neuropteris  rarinervis  Bun- 
bury,  Alethopteris  nervosa  Brns^t. 

The  Triassic  beds  have  a  thickness  not  exceeding  600  feet,  and 
the  lower  270  feet  are  regarded  as  constituting  a  lower  division. 
The  dip  is  very  small,  and  the  beds  are  often  characterized  by 
oblique  lamination.  The  fossils  are  almost  the  only  means  of 
distinguishing  the  beds  from  those  of  the  Carboniferous.  At  New 
London,  in  the  lower  part  of  the  Upper  Trias,  or  upper  part  of 
the  Lower,  was  found  the  jaw  of  tne  BcUJiygnathus  borealis  de- 
scribed by  Leidy.  Besides  this  species,  the  Trias  of  the  island  has 
afforded  remains  of  Dadoxylon  (Araucaroxglon)  JSdvardianum 
Daws.,  Cycadoidea  (ManteUia)  Abequidetisis  Daws.,  a  £jwrriat 
Stembergia^  Pucoids. 

6.  Peculiar  Phenomena  observed  in  Qtiarrying  ;  by  W.  H. 
NiLES,  Prof  Phys.  GreoL  and  Geogr.  in  the  Massachusetts  Insti- 
tute of  Technology. — The  phenomena  here  described  are  fractures, 
sudden  movements,  and  expansions  of  beds  of  stone  connected 
with  quarrying,  and  due  apparently  to  the  state  of  tension  to 
which  the  bed  was  subjected  when  in  its  original  state  in  the 
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quany.  The  author  mentions  a  spontaneous  fracture  in  a  bed  of 
gneiss  three  feet  and  nine  inches  thick,  which  was  sixty-one  feet 
K)ng,  and  mainly  in  the  direction  of  the  strike,  but  in  the  south- 
em  half  with  some  abrupt  transverse  (to  the  east)  turns.  The 
transverse  fractures  were  opened  wider  than  the  north  and  south, 
— in  two  and  a  half  months,  the  former  live-eighths  of  an  inch,  the 
latter  nowhere  over  one-fourth — showing  that  there  was  less  resist- 
ance to  motion  in  the  direction  of  the  strike.  He  mentions  cases 
of  anticlinals  formed  by  movements  in  beds.  In  one  instance  a 
bed  of  sneiss  twenty  inches  thick  had  been  elevated  an  inch  and 
a  half^  the  northern  slope  of  the  anticlinal  measuring  twenty-three 
feet.  The  fold  trended  east  and  west,  and  at  one  end  there  was  a 
crack  three-sixteenths  of  an  inch  wide.  In  another  instance  in  a 
bed  three  inches  thick,  the  amount  of  elevation  at  the  center  was 
one  inch,  and  there  was  a  fracture  alone  the  whole  length  of  the 
crest,  trending  east  and  west.  Pro!  NiTes  observed  a  bend  form 
in  a  bed  two  and  three-quarter  inches  thick;  in  a  few  hours 
the  portion  of  the  bed  forming  the  crest  was  elevated  three  inches 
and  a  quarter,  and  the  crest — five  and  a  half  feet  long — had  a 
fracture  along  it.  He  learned  that  sudden  sounds  or  explosions 
sometimes  attend  the  movements  and  fracturings ;  and  the  sounds 
occur  in  all  seasons,  though  more  frequent  in  summer.  Some- 
times they  are  louder  than  Uie  report  from  a  blast,  and  at  one  time 
led  to  the  supposition  that  the  powder  magazine  had  exploded. 

The  following  is  an  example  of  the  expansion  of  the  rock  during 
quarrying.  A  mass  split  off  along  one  side,  by  wedges  m  a  series 
of  dnll  holes,  for  a  length  of  364  feet  (requiring  1,*200  wedges)  in 
the  direction  of  the  strike,  or  nearly  north  and  south,  had  a  width 
of  eleven  feet  and  a  thickness  of  tnree.  By  one  end  it  was  still 
attached.  Soon  after  the  fracture  was  made,  it  was  observed  that 
the  halves  of  the  drill  holes  were  not  opposite,  and  at  the  free 
extremity  the  amount  of  dislocation  amounted  to  an  inch  and  a 
half;  or  m  other  words,  the  stone  was  an  inch  and  a  half  longer 
after  the  fracture  than  before.  The  subsequent  exposure  of  the 
stone  to  the  varying  temperature  and  conditions  of^  the  weather 
for  two  months  produced  no  change.  As  the  free  extremity  was 
higher  than  the  other,  the  phenomenon  was  not  produced  by  grav- 
ity. Three  other  instances  are  mentioned  of  similar  effects,  on  a 
smaller  scale. 

6.  FomUs  from  the  scHialled  Huronian  of  Newfoundland, — 
Mr.  E.  Billings  read  a  paper  on  this  subject  before  the  Natural 
History  Society  of  Montreal,  on  the  29th  of  January.  The  Huro- 
nian of  Newfoundland  includes,  according  to  the  geologist  in 
charge  of  its  survey.  A,  Murray,  sandstones,  slates  and  conglom- 
erates, lying  unconformably  beneath  the  Primordial  beds,  which 
latter  are  largely  developed  and  abound  in  fossils.  The  fossils 
in  the  Huronian  are  of  two  species.  One  is  broad  ovate  (6  lines 
long  by  5  broad),  with  a  ring-like  border,  inside  of  this  a  groove, 
ana  the  interior  raised  roof-Tike,  with  an  angular  ridge  or  crest 
along  the  middle.     In  allusion  to  the  shield-l&e  form,  a  little  like 
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an  oblong  Patella,  it  is  named  by  Billinga  AmUMa  IhrroM/omkcL 
Two  speoimens  occur  on  one  slab  of  stona  The  relations  of  tibe 
foadl  are  not  determined.  The  other  fossil  is  regarded  by  Bit 
.  lings  as  identical  with  the  ArenicolUes  BpiraltSj  found  in  Sweden 
below  or  at  the  base  of  the  Primordial 

These  fossils  were  first  found  by  Mr.  Murray  in  1868,  and  otben 
were  subsequently  obtained  by  Ciapt.  Kerr,  Mr.  Robinson  and  Mr. 

Hbwley. 
1,  JBaihmodon^  a  new  genius  of/ossU  Mammala;  by  ES.  D.  Copk 

(Rctttd  before  the  Am.  PhiL  Soc.,  Feb.  16,  1872.^ — ^Iliisjgenas  hai 
a  remote  affinity  to  PalsBosyops  and  Titanothenum.  The  ehane- 
ters  of  the  mouu*  teeth  indicate  that  it  belongs  to  a  new  fiuooily. 
Two  species  are  described,  B.  radicme  and  B.  eetnieinetue.  They 
were  from  the  Tertiary  beds  of  the  Wahsatch  group,  near  Erans- 
ton,  Utah,  where  they  were  obtained  by  Dr.  F.  V.  HaydcHou  The 
beds  are  inferior  to  tne  Bridger  group,  and  are  supposed  to  be 
Lower  Eocene.  Pro£  Cope  writes  us^  that  by  the  print^s  neg- 
lect, the  date  to  his  paper  is  wrong ;  it  should  be,  as  above  given, 
Feb.  I6th. 

8.  lUuUrcUed  CcUalogue  of  the  Museum  of  Campctmiine  Z> 
Slogy.  Stmolemeni  to  the  Ophiunda  and  Axtroj^yiiUlm ;  by 
Thbodorb  Ltican. — ^In  this  little  volume,  which  will  be  heartilj 
welcomed  by  those  zoologists  who  have  been  obliged  to  form  theur 
*  ideas  of  the  new  deep-sea  Ophiu/ridcB  discovered  by  Mr.  Ponrtalei 
in  the  Florida  Straits,  from  Mr.  Lyman's  descriptions  in  the  tcsath 
Bulletin  of  the  Museum  of  Comparative  Zo5logy,  is  included:  Ist, 
a  list  of  publications  in  this  part  of  actinologv,  {>ubli8hed  since 
1865,  to  which  is  added  some  papers  not  incluaed  in  the  previous 
list  ;*  2nd,  descriptions  of  one  new  genus  ( Ophiomaza)  and  five 
new  species  of  OphiuridsB  ( Ophiomaza^  Opkiothelaj  (Jphiocnida^ 
Ophioglypha^  and  Ophiomastix) ;  3rd,  a  note  on  nomenclature  and 
classification ;  4th,  two  plates,  representing  in  an  analytical  man- 
ner the  new  species  mentioned  above,  and  all  the  new  genera  and 
some  of  the  new  species  established  by  the  author  in  his  prelimi- 
nary report 

*  Among  these  is  a  liltle  pamphlet  by  Mr.  Dnchassaing  (Animaux  Radiaire  dee 
Antilles,  1850).  Owing  to  the  kindness  of  Mr.  Ruse,  I  was  well  acquainted  with 
this  pamphlet  before  the  publication  of  my  Additamenta,  part  ii,  and  I  have  dted 
it  in  my  other  papers  on  the  West  Indian  Echinodermata;  but  being  totaUy  incapa* 
ble  of  guessing  what  species  were  really  hidden  under  the  names  most  absurdly 
applied,  or  under  the  completely  inexplicable  diagnoses,  I  thought  it  best  to  let  this 
part  of  Mr.  Duchassaing's  on  tilie  whole  not  highly  creditable  publication  rest  in 
darkness;  the  more  so,  as  the  attempt  I  made,  through  Mr.  Rdse,  to  procure  the 
original  specimens  of  Mr.  Duchassaing's  Ophiuridao,  failed  altogether,  and  I  was 
told  that  they  had  not  been  preserved  at  all.  Now  I  learn  from  Mr.  Ljrman  (in  a 
letter  dated  Dec.  11,  1871),  that  he  has  discovered  the  greater  part  of  Duchassaing*8 
species  in  the  collection  of  the  late  Mr.  Michelin  (now  in  the  **  Jardin  des  Plantea"), 
and  has  been  able  to  identify  them.  Of  course  I  quite  agree  with  Mr.  Lyman  that 
"the  short  Latin  descriptions  are  so  incomprehensible  and  vague,"  that  the  daim 
of  priority  for  Duchassaing's  new  species  can  without  any  injustice  or  inconyenienoe 
be  totally  disregarded ;  fortunately  the  species  that  might  make  such  a  claim  are 
very  few. 
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Respecting  the  plates — whose  execution  leaves  nothing  to  be  de- 
sired— the  only  thing  I  have  to  say,  is  to  give  vent  to  a  gentle  sigh 
that  a  greater  number  has  not  been  given ;  several  species  that  are 
now  only  figured  from  one  side  might  otherwise  have  been  figured 
from  both ;  but  as  the  author  has  no  doubt  done  in  this  respect 
what  he  could,  or  what  he  deemed  necessary  for  enabling  the 
student  to  form  a  fair  conception  of  the  new  genera,  we  must  be 
grateful  for  what  we  have  got,  and  not  grumble  that  he  did  not 
satisfv  our  thirst  for  information  in  a  more  copious  manner.  I 
would  also  ask  permission  to  intimate  that  it  would  have  been 
more  convenient  for  the  student  if  the  descriptions  of  the  new 
genera  and  species  had  been  reprinted  from  the  "Bulletin,"  as 
he  will  now  be  obliged  to  seek  the  figures  and  descriptions  in  two 
diflferent  works ;  but  perhaps  a  future  number  of  the  Catalogue 
will  embrace  them,  as  well  as  the  other  new  observations  of  Mr. 
Lyman  on  this  branch  of  the  animal  kingdom. 

On  some  of  the  new  genera  established  in  these  two  works,  and 
of  which  a  full  conception  could  be  formed  only  after  the  publica- 
tion of  figures  illustrating  their  character,  I  have  a  few  remarks  to 
make.  I  do  not  see  in  what  respect  Ophiomaza  is  generically 
different  from  Ophiocnemis ;  its  diagnosis  will  apply  equally  well 
to  Ophiocnemis  ohscura  Ljn. ;  in  fact,  I  entertain  a  strong  suspi- 
cion that  this  species  is  identical  with  0,  cacaotica^  and  I  see  no 
reason  to  separate  it  gerferically  from  0.  marmorata.  Further, 
Ophiomitra  is  separated  from  Ophiacantha,  because  of  its  "naked 
scales  and  conspicuous  radial  shields  "  as  opposed  to  "  the  long, 
very  narrow  radial  shields,  covered,  together  with  the  disk,  by  a 
thick  skin,"  in  the  latter  genus.  But  the  small  difference  that  may 
perhaps  exist  as  to  the  thickness  of  the  skin,  in  which  the  grain  or 
thorn-bearing  scales  are  imbedded  in  both  genera,  is  certamly  not 
of  generic  importance,  and  the  radial  shields  are  often  partly  visi- 
ble quite  in  the  same  manner  in  Ophiacantha  spinxdosa  as  in  Ophio- 
mitra. The  diagnosis  of  this  genus,  therefore,  agrees  very  well 
with  Ophiacantha^  and  I  have  failed  to  find  in  the  detailed  descrip- 
tions of  the  species  anything  to  prevent  its  union  with  the  latter. 
As  far  as  I  can  judge  irom  the  description  and  figure,  Ophiotham- 
mis  also  agrees  very  well  with  Ophiacantha,  the  differences  being 
I  think,  only  of  specific  value.  Not  having  access  to  the  species 
or  specimens  myself,  it  is  not  my  intention  to  enter  into  further 
details  on  this  occasion,  but  only  to  state  my  personal  impression, 
that  these  three  presumed  new  genera  are  not  distinct  genera  at 
all,  in  the  commonly  accepted  sense  of  the  word ;  and  my  belief 
that  if,  after  this  suggestion,  Mr.  Lyman  will  reconsider  the  ques- 
tion, on  the  base  of  the  lately  acquired  fuller  knowledge  of  the 
genus  Ophiacantha,  he  will  feel  himself  satisfied  as  to  its  confiu- 
ence  with  Ophiomitra  and  Ophiothamnus, 

[This  notice,  by  Dr.  Ltltken  of  Copenhagen,  will  be  continued 
in  the  next  number  of  this  JoumaL] 

Am.  Jour.  Sct.— Third  Sbbies,  Vol.  Ill,  No.  15.~March,  ISTSw 
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in.    ASTBOKOMY. 

1.  Edijm  of  the  Sun,  Dee.  12,  18f  1.— Eztamot  of  %  letter  rf 
Dr.  Jaksssn  to  Pro£  Newton,  dated  Sholoor,  Nflgheny,  Dec 
26th,  1871. — ^I  have  the  honor  to  send  you  tiie  reaaltt  of  my 
obeerYations  upon  Ae  eclipse  of  the  Bon  od  the  12th  of  Dee.,  made 
at  Sholoor,  Nil^herry,  Hindostau. 

I  was  fay  ored  with  a  sky  of  almost  absolute  transparency.  Tins 
eiroomstance,  and  the  wholly  novel  optical  arranffementa  which  I 
had  made,  have  enabled  me  to  establidi  facts  aboat  the  conns 
which  prove  its  solar  origin,  at  least  for  the  greater  part 

In  my  telescope  *  the  spectrom  of  the  corona  does  not  appear  u 
oontinnoos,  bat  is  remarkably  complex.    I  have  found  in  it : 

L  The  bright  rays  of  hydrogen  gas,  which  forms  the  prindpsl 
element  of  the  protnberances  and  the  chromosphere ; 

n.  The  bright  green  ray,  previously  remarked  in  the  eclipses  of 
1869  and  18f0,  aiMl  certain  other  fainter  ones; 

nL  The  dark  rays  of  the  ordinary  solar  spectrum,  pardoulsrlj 
D.    These  rays  are  much  more  difficult  to  detect 

My  observations  prove  that,  independently  of  the  cosmical  mat- 
ter which  should  be  found  near  toe  sun,  there  exists,  about  this 
body,  an  atmosphere  of  great  extent,  exceedingly  rare,  and  with  a 
hydrogen  base.  This  atmosphere^  which,  doubtless,  forms  the 
last  ffaseous  envelope  of  the  sun,  is  fed  from  the  matter  of  the 
protuberances  whicn  is  shot  up  with  g^reat  violence  firom  the  inte- 
rior of  the  photosphere.  But  it  is  distinguished  fixim  the  chromo- 
sphere and  the  protuberances  by  a  much  smaller  density,  a  lower 
temperature,  and  perhaps  by  the  presence  of  certain  different 
gases.  There  is  a  reason  then  for  distinguishing  this  new  solar 
atmosphere.  I  propose  to  call  it  the  coronal  atmosphere^  a  name 
which  indicates  that  it  is  this  atmosphere  which  produces  the  large 
part  of  the  phenomena  hitherto  denoted  by  the  name  solar  cofona. 

In  announcing  this  result,  I  do  not,  on  my  part,  forget  how 
much  we  are  indebted  to  the  labors  of  those  who  have  prepared 
the  way  for  it,  especially  to  the  labors  of  the  American  astrono- 
mers who  observed  the  eclipses  of  1869  and  18V0. 

I  do  not  doubt  that  the  observations  of  others  this  year  will 
agree  with  mine. 

2.  On  tfie  Solar  Eclipse  of  December  12,  1871  ;  by  J.  Nobmin 
LocKYEB. —  *  *  *  As  the  mail,  the  first  available  one  after  the 
eclipse,  leaves  this  place  to-day,  I  must  lose  no  more  time  in  re- 
cording preliminaries.  I  will  therefore  at  once  state  the  general 
arrangements  of  the  parties,  and  what  I  at  present  know  of  the 
observations.     The  stations  and  observers  as  finally  arranged  were 

follows : — 


Bekul — Analysing  Spectroscope,  Capt.  Maclear  and  Mr.  Pringle. 

Polariseope,  Dr.  Thomson.    Photography,  Mr.  Davis. 
Manantoday — Analysing  Spectroscope,  Mr.  Friswell ;  Integrating 

Spectroscope,  Mr.  Abbay. 

*Thl8  telescope  has  an  opening  of  37  centimeters,  and  a  focal  distance  of  onlj 
^*     Hw  images  of  oljeotB  are  12  to  16  times  as  bright  as  in  an  ordinary  astro- 
Iriiieopib    Ills  qpeotnsoope  was  80  oonstructed  as  to  use  all  this  K^ 
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Poodocottah — Spectroscope,  Professor  Respighi ;  Sketches  of  Co- 
rona, Mr.  Holiday. 

Jaffna — Integrating  Spectroscope,  Capt.  Fyers  and  Mr.  Ferguson ; 
Irolariscope,  Capt.  Tupman  and  Mr.  Lewis ;  Photography,  Cap- 
tain Hogg. 

JHncomcUee — Spectroscope,  Mr.  Moseley. 

Besides  these  observers,  we  had  at  Bekal  the  valuable  assistance 
of  General  Selby,  commanding  the  troups  in  Canara  and  Malabar 
(for  whose  help  in  supplying  guards,  tents,  <fec.,  the  friends  of 
science  cannot  be  too  thankful).  Colonel  Farewell,  Judge  Wal* 
house,  and  others,  in  sketching  the  corona.  At  aU  stations,  of 
course,  most  precious  help  in  various  ways  was  given  by  all 
present  who  volunteered  for  the  various  duties,  though  some  of 
thein  lost  a  sight  of  the  eclipse  in  consequenca  Among  those 
who  helped  in  this  way  at  Bekul  were  Mr.  Mclvor,  Mr.  Priiigle, 
Captain  Bailey  ^who  timed  the  eclipse),  Mr.  Cherry,  and  Captain 
Christie,  the  Inspector  of  Police,  whose  presence  there  turned  out 
to  be  of  the  most  serious  value,  for  the  natives  seeing  in  the 
eclipse  the  great  Monster  Rahoo  devouring  one  of  their  most 
sacred  divinities,  not  only  howled  and  moaned  in  the  most  tre- 
mendous manner,  but  set  fire  to  the  grass  between  our  telescopes 
and  the  sun  to  propitiate  the  representative  of  the  infernal  gods. 
Captain  Christie,  with  his  posse  of  police,  stopped  this  sacrifice  at 
the  right  moment,  and  no  harm  was  done. 

Now  for  the  observations.  Perhaps  I  may  be  permitted  to 
begin  with  my  own,  as  at  the  present  moment  i  know  most  about 
them.  I  determined  to  limit  my  spectroscopic  observations  to 
the  spectrum  of  a  streamer,  and  to  Young's  stratum,  thereby  liber- 
ating a  number  of  seconds  which  would  enable  me  to  determine 
the  structure  of  the  undoubted  corona  with  a  large  refractor,  to 
observe  the  whole  phenomena  with  the  naked  eye,  and  through  a 
train  of  prisms  with  neither  telescope  nor  collimator,  and  finally 
with  a  Savart  and  biquartz.  I  found  the  120  seconds  gave  me 
ample  time  for  all  this,  but  owing  to  a  defect  in  the  counterpois- 
ing of  my  lar^e  reflector,  which  disturbed  the  rate  of  my  clock,  I 
missed  tne  observation  of  the  bright  line  stratum  (assuming  its 
existence)  at  the  first  contact.  At  the  last  contact  Mr.  Pringle 
watched  for  it  and  saw  no  lines. 

Having  missed  this,  I  next  took  my  look  at  the  corona.  It  was 
as  beautiful  as  it  is  possible  to  imagine  anything  to  be.  Strangely 
weird  and  unearthly  did  it  look — that  strange  sign  in  the  heavens ! 
What  impressed  me  most  about  it,  in  my  momentary  glance,  was 
its  serenity.  I  don't  know  why  I  should  have  got  such  an  idea, 
but  get  it  I  did.  There  was  nothing  awful  about  it,  or  the  lands- 
cape generally,  for  the  air  was  dry  and  there  was  not  a  cloud. 
Hence  there  were  no  ghastly  effects,  due  generally  to  the  mono- 
chromatic lights  which  chnse  each  other  over  the  gloomy  earth,  no 
yellow  clouds,  no  seas  of  blood — the  great  Indian  Ocean  almost 
bathed  our  feet — no  death-shadow  cast  on  the  faces  of  men. 
The  whole  eclipse  was  centered  in  the  corona,  and  there  it  was,  of 
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the  purest  silyery  whiteness.  I  did  not  want  to  see  the  promi- 
nences then,  and  I  did  not  see  them.  I  saw  nothing  but  the  star- 
like decoration,  with  its  rays  arranged  almost  symmetrically, 
three  above  and  three  below  two  dark  spaces  or  rifls  at  the  extrem- 
ities of  a  horizontal  diameter.  The  rays  were  built  up  of  in- 
numerable bright  lines  of  different  lengths,  with  more  or  less  dark 
spaces  between.  Near  the  sun  this  structure  was  lost  in  the 
brightness  of  the  central  ring. 

But  from  this  exquisite  sight  I  was  compelled  to  tear  myself 
after  a  second's  gazing.  I  next  tried  the  spectrum  of  a  streamer 
above  the  point  at  which  the  sun  had  disappeared.  I  got  a  vivid 
hydrogen  spectrum,  with  14 74  (I  assume  the  point  of  this  line 
from  observation)  slightly  extended  beyond  it,  but  very  faint 
throughout  its  length  compared  with  what  I  had  anticipated,  and 
thickening  downwards,  like  F.  I  was,  however,  astonished  at 
the  vividness  of  the  C  line,  and  of  the  continuous  spectrum,  for 
there  was  no  prominence  on  the  slit.  I  was  above  their  habitat 
The  spectrum  was  undoubtedly  the  spectrum  of  glowing  gas. 

I  next  went  to  the  polariscope,  for  which  instrument  I  had  sot 
Mr.  Becker  to  make  me  a  very  time-saving  contrivance — a  double 
eye-piece  to  a  small  telescope,  one  containing  a  Savart  and  the 
other  a  biquartz.  In  the  Savart  I  saw  lines  vertical  over  every- 
thing— corona  prominences,  dark  moon,  and  unoccupied  sky. 
There  was  no  mistake  whatever  about  this  observation,  for  I 
swept  three  times  across  and  was  astonished  at  their  unbroken- 
ness.  I  next  tried  the  biquartz.  In  this  I  saw  wedges,  faintly 
colored  here  and  there;  a  yellowish  one  here,  a  brownish  one 
there,  with  one  of  green  on  each  side  the  junction,  are  all  the 
colors  I  recollect.  Then  to  the  new  attack — the  simple  train  of 
prisms  which,  the  readers  of  Nature  know,  Professor  Young  had 
thought  of  as  well  as  myself;  its  principle  being  that,  in  the  case 
of  particular  rays  given  out  by  such  a  thing  as  the  chromosphere, 
or  the  sodium  vapor  of  a  candle,  we  shall  get  images  of  the  thing 
itself  painted  in  that  part  of  the  spectrum  which  the  ray  inhabits, 
so  to  speak,  we  shall  see  an  image  for  each  ray,  as  if  the  prisms 
were  not  there.  What  I  saw  was  four  exquisite  rings,  with  pro- 
jections where  the  prominences  were.  In  brightness,  C  came  first, 
then  F,  then  G,  and  last  of  all  1 474 !  Further,  the  rings  were 
nearly  all  the  same  thickness,  certainly  not  more  than  2'  high,  and 
they  were  all  enveloped  in  a  line  of  impure  continuous  spectrum. 

I  then  retunied  to  the  finder  of  my  telescope,  a  Sj  inch,  and 
studied  the  structure  of  the  corona  and  prominences.  One  of  the 
five  prominences  was  admirably  placed  in  the  middle  of  the  field, 
and  I  inspected  it  well.  I  was  not  only  charmed  with  what  I  saw, 
but  delighted  to  find  that  the  open-slit  method  is  quite  competent 
to  show  us  prominences  well  without  any  eclipse,  I  felt  as  if  I 
knew  the  thing  before  me  well,  had  hundreds  of  times  seen  its 
exact  equivalent  as  well  in  London,  and  went  on  to  the  structure 
of  the  corona.  Scarcely  had  I  done  so,  however,  when  the  sis^nal 
was  given  at  which  it  had  been  arranged  that  I  was  to  do  this  in 
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the  6-inch  Greenwich  refractor.  In  this  instrument,  to  which  I 
rushed,  for  Captain  Bailey  had  just  told  us  that  we  had  ''  stiU  30 
seconds  more  " — which  I  heard  mentally,  though  not  with  my  ears, 
as  ^^only  30  seconds  more" — the  structure  of  the  corona  was 
simply  exquisite  and  strongly  developed.  I  at  once  exclaimed, 
^^like  Orion  I"  Thousands  of  interlacing  filaments  varying  in 
intensity  were  visible,  in  fact  I  saw  an  extension  of  the  prominence- 
structure  in  cooler  material.  This  died  out  somewhat  suddenly 
some  5'  or  6'  from  the  sun  (I  could  not  determine  the  height  pre- 
cisely), and  then  there  was  nothing ;  the  rays  so  definite  to  the  eve 
had,  I  supposed,  been  drawn  into  nothingness  by  the  power  of  the 
telescope ;  but  the  great  fact  was  this,  that  close  to  the  sun,  and 
even  for  6'  or  6'  away  from  the  sun,  there  was  nothing  like  a  ray, 
or  any  trace  of  any  radial  structure  whatever  to  be  seen.  While 
these  observations  were  going  on,  the  eclipse  terminated  for  the 
others,  but  not  for  me.  For  nearly  three  minutes  did  the  coronal 
structure  impress  itself  on  my  retina,  until  at  last  it  faded  away  in 
the  rapidly  mcreasing  sunlight.  I  then  returned  to  the  Savart, 
and  saw  exactly  what  I  had  seen  during  the  eclipse ;  the  vertical 
lines  were  still  visible ! 

Captain  Maclear  has  promised  to  forward  to  you  himself  an 
account  of  his  observations.  I  nee^  only  here  therefore  refer  to 
their  extreme  value,  adding  what  I  should  have  stated  before,  that 
I  saw  the  bright  lines  at  the  cusps,  as  he  was  so  good  as  to  draw 
my  attention  to  them.  I  am,  however,  not  prepared  to  say  that 
they  were  visible  through  a  large  arc  of  retreating  cusp. 

Dr.  Thomson  confined  his  observations  to  the  polariscope,  using 
the  Savart.  He  states  that  his  observations  were  identical  with 
my  own. 

jVIr.  Davis's  photographic  tent  was  below  the  cavalier  in  which 
our  telescopes  had  been  erected ;  and  immediately  after  the  ob- 
servations I  have  recorded  were  over,  I  went  down  to  see  what 
success  had  attended  his  efforts.  I  was  hailed  when  half-way  there 
with  the  cheering  intelligence  "  five  fine  photographs,"  and  so  they 
are,  those  taken  at  the  beginning  and  end  of  the  eclipse  being 
wonderfully  similar,  with,  I  fancy,  slight  changes  here  and  there; 
but  on  this  point  I  speak  with  all  reserve  until  they  have  been  ex- 
amined more  carefully  than  the  time  at  our  disposal  has  permitted, 
and  until  they  have  been  compared  with  those  taken  at  Ootaca- 
mund,  Avenashi,  and,  I  hope,  at  Jaffna  and  Cape  Sidmouth. 

This  exhausts  the  principal  work  done  by  the  Bekul  party,  with 
the  exception  of  the  sketc^hers,  with  General  Selby  at  their  head, 
who  have  recorded  most  marked  changes  in  the  form  of  the  outer 
corona,  and  Mr.  Webster,  who  was  so  good  as  to  photograph  the 
eclipse  from  a  fort  some  eight  miles  away,  with  an  ordinary  camera, 
and  obtained  capital  results. 

Next  a  word  about  the  Poodocottah,  the  other  fortunate  Indian 
party.  Prof  Respighi  has  promised  to  send  his  results  to  you 
with  this.  About  Mr.  Holiday's  labors  I  know  nothings  except 
that  he  has  obtained  three  sketches. 
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Conoerning  the  Ceylon  parties,  I  g:iye  yon  a  TeAatim  extraet 
from  the  telegramB.  From  Ja€ba:  *' EzoeediDgly  strong  radial 
polarisation,  35'  above  the  prominences;  corona  nndoabtedly  solsr 
to  that  height,  and  ver^  probably  to  height  of  5&/*  Frm 
Trincomalee  Mr.  Moseley  mforms  me  that  he  carefolly  watched  far 
Yonng's  bright  line  stratum,  and  did  not  see  it,  and  that  1474  ma 
observed  hiraer  than  the  other  line. 

This  is  tne  sum  total  of  the  information  which  has  at  presem 
reached  ma  It  is  dear  there  are  discordances  as  well  as  agree- 
ments, the  former  being  un4onbtedly  as  valuable  as  ihe  latter 
It  remains  now  to  obtain  particulars  of  all  the  observations  of  sU 
the  parties,  before  a  final  account  can  be  rendered  of  the  eeUpsed 
sun  of  1871.    TUs,  of  course,  will  be  a  work  of  months;  but  if  aU 

Soes  well,  I  truBt  to  obtain  information  shortly  of  the  outlines  of 
le  work  done  by  the  Indian  observers  and  M.  Janssen,  as  I  am 
now  remaining  in  India  for  that  purpose,  and  this  I  will  eommuni- 
cate  to  Nature  by  the  earliest  opportunity.  In  the  meantime  I 
hope  the  good  people  at  home  wui  think  we  have  done  our  duty, 
and  that  all  the  members  of  the  Government  Eclipse  Bzpeditioii 
of  1871  wiU  soon  be  safely  with  them  to  give  fto  account  of  their 
work. — Nahtrey  Jan.  18.  ^ 
Ootaouniind,  Dea  19, 1871. 

3.  Inau^ation  oftht  Cordoba  Observatory, — ^This  event,  one 
of  gpreat  miportance  to  astronomical  science,  as  well  as  to  the 
country  whicn  has  the  honor  of  establishing  the  observatory,  took 
place  on  the  24th  of  October  last.  The  Standard  of  Buenos  Ayres, 
of  October  27th,  contains  an  account  of  the  inauguration,  together 
with  the  address  on  the  occasion  of  Professor  B.  A.  Gould,  the 
director  of  the  observatory.  The  address  is  published  in  English, 
but  was  delivered  in  Spanish.  The  Standard  says,  by  way  of 
introduction: 

"  The  formal  inauguration  of  the  Argentine  Observatory  at  Co^ 
doba  took  place  with  all  the  pride,  pomp  and  circumstance  of 
glorious  science,  on  Tuesday  last,  in  the  presence  of  the  dignitaries 
of  the  land  and  the  ilite  of  Cordoba.  The  Bishop  took  the  initia- 
tive by  blessing  the  enormous  telescope,  the  largest  instrument  of 
the  kind  on  the  South  American  continent.  Professor  Gould  then 
stepped  forward  and  pronounced  the  following  remarkable 
adaress ;  we  make  no  apology  for  its  length,  but  commend  it  to 
the  attentive  perusal  of  our  readers.  It  is  a  document  for  history, 
beautiful  in  its  composition,  and  highly  felicitous  in  its  remarlcs. 
Even  amongst  the  audience  every  pause  of  the  Professor  was 
welcomed  with  applause." 

Most  of  the  facts  in  the  very  able  address  have  been  already 
communicated  to  this  Journal  by  Dr.  Gould.  We  cite  the  fol- 
lowing  paragraphs : 

"In  the  year  1751  a  French  astronomer,  Abb6  de  laCaille,  vis- 
ited the  Cape  of  Good  Hope  for  the  purpose  of  determining  the 
positions  of  the  principal  southern  stars.  With  a  little  telescope 
of  comparatively  insignificant  dimensions,  he  succeeded  in  obtam- 
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ing  the  materials  for  so  complete  a  catalogue — as  far  as  the  limit 
of  brightness  which  his  telescope  permitted — and  in  determining 
the  positions  of  those  stars  so  well,  that  this  catalogue  of  about 
9,800  stars  constitutes  to-day  the  chief  reliance  of  astronomers  for 
their  knowledge  of  a  large  portion  of  the  southern  sky.  Since 
that  time  a  permanent  observatory  has  been  established  by  the 
British  Government  at  the  same  place,  and  a  large  number  of 
valuable  observations  have  been  made  by  various  eminent  men. 
Other  observatories  in  the  southern  hemisphere  have  been  founded 
at  Paramatta,  Santiago  de  Chile,  and  Melbourne,  all  of  which 
have  contributed  essentially  to  our  knowledge  of  the  southern  sky ; 
as  also  has  the  observatory  at  Madras,  which,  although  north  of 
the  equator,,  commands  a  view  of  the  greater  portion  of  the  south- 
em  heavens.  Yet  how  much  remains  to  be  done  in  this  direction 
will  be  very  evident  when  I  state  that,  while  the  numbers  of  stars 
in  the  northern  hemisphere  whose  positions  and  magnitudes  have 
been  determined  cannot  fall  short  of  about  330,000,  the  number 
in  the  southern  hemisphere  whose  observed  places  have  been  pub- 
lished does  not  probably  exceed  50,000.  But  this  is  not  all.  The 
greater  portion  of  those  which  have  been  observed  lie  in  that  part 
of  the  sky  which  is  clearly  visible  in  Europe :  and  if  we  consider 
the  regions  beyond  30  deg.,  there  are  scarcely  13,000  southern 
stars  whose  places  and  magnitudes  have  been  determined  and 
made  available  for  scientific  use,  while  the  corresponding  portion 
of  the  northern  sky  contains  something  like  164,000  such  stars. 
The  late  astronomer  Gilliss,  the  originator  of  what  is  now  the 
National  Observatory  of  Chile,  as  well  as  of  the  Naval  Observa- 
tory at  Washington,  of  which  latter  he  was  the  Director  at  the 
time  of  his  death,  devoted  much  time  and  labor  to  the  effort  to 
supply  this  pressing  need ;  and  while  at  Santiago,  he  made  the 
requisite  observations  for  determining  the  places  of  no  less  than 
23,000  stars  within  40  deg.  of  the  South  Pole.  The  computations 
were  carried  on  at  the  expense  of  the  U.  S.  Government,  and  were 
nearly  completed  at  the  tmie  of  his  death,  in  1 865,  after  which  the 
work  was  unfortunately  suspended  :  but  I  have  lately  received  the 
gratifying  assurance  that  the  calculations  are  now  to  oe  completed, 
and  the  resulting  catalogue  published  by  the  Observatory  at  Wash- 
ington. *♦*♦♦♦* 

Nor  has  the  progress  of  the  work  failed  to  afford  its  due  share 
of  discoveries.  It  has  given  us  the  knowledge  of  a  considerable 
number  of  stars  which  possess  the  singular  character  that  their 
brightness  is  not  always  the  same,  but  undergoes  systematic 
variations.  Some  have  been  seen  to  rise  to  considerable  bril- 
liancy, and  then  fade  away  until  telescopes  of  some  power  are 
needed  for  rendering  them  visible.  Others  still  are  now  found  to 
possess  a  brilliancy  decidedly  greater  or  decidedly  less  than  that 
which  has  been  assigned  to  them  by  more  than  one  astronomer  in 
times  past.  Such  stars  must  be  carefully  watched,  and  the  fact  of 
any  regular  and  periodic  fluctuation  in  the  amount  of  their  light 
either  established  or  disproved.     Of  such  cases  there  are  already 
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many  on  our  records,  thanks  to  the  assidiiit^  and  aeal  of  the 
asidstant  astronomers,  no  one  of  whom  has  fiuled  to  make  man- 
ifest the  existence  of  several.  One  of  those  most  remarkable  for 
the  rapidity  of  its  changes  is  a  little  star  in  the  c<Hi0tellation 
^^  Mnsea,*'  which  is  invisible  to  the  unaided  sight  during  one  half 
its  period,  and  visible  daring  the  other  half^  while  the  observa- 
tions of  Mr.  Rock  show  that  it  goes  through  all  its  changes  witlh 
in  the  short  interval  of  21^  houra  Another  in  the  constellatioii 
of  the  '^  Southern  Triangle,"  which  has  been  regularly  observed  by 
Mr.  Davis,  exhibits  regular  fluctuations  of  light,  comprised  with- 
in a  period  of  about  3^  days,  similarly  alternating  between  visi- 
bility and  invisibility.  These  two  exhibit  the  most  rapid  changei 
of  any  of  the  stars  which  we  have  hitherto  observed ;  but  there 
are  others  not  less  interesting,  observed  not  only  by  the  two 
gentlemen  mentioned,  but  also  by  Messrs.  Thome  and  Hathaway, 
who  are  likewise  pursuing  these  investigations  with  much  suooem 
The  transparency  of  the  sky  of  Cordoba  upon  favorable  niffbto 
may  be  judged  of  by  a  single  additional  fiu^t.  Tou  will  fiira  in 
the  treatises  on  astronomy,  as  I  have  already  mentioned,  the  total 
number  of  stars  in  the  entire  heavens  visible  to  the  naked  eye^ 
estimated  at  from  5,5(K)  to  6,000.  Now,  we  have  already  record- 
ed in  the  ^  Uranometria  Argentina "  the  places  of  not  less  than 
6,400  stars,  visible  to  the  unaided  sight  of  every  one  of  our  ob6e^ 
vers,  in  the  southern  hemisphere  alone;  while  in  the  1st  10  deg» 
of  the  northern  hemisphere  we  have  800  more,  making  in  all  at 
least  7,200  stars ;  so  that  we  are  justified  in  the  belief  that  wera 
the  sky  equally  transparent  for  astronomers  in  the  northern 
hemisptiere,  the  total  number  of  stars  visible  to  the  ordinary  eye 
would  be  estimated  at  certainly  not  less  than  1 1 ,000,  instead  of 
half  that  number." 

IV.   Miscellaneous  Scientific  Intelligence. 

1.  Exploration  in  Southern  Nevada  and  Arizona. — An  expedi- 
tion under  the  auspices  of  the  Department  of  Engineers,  U.  S.  A., 
for  the  exploration  of  unexplored  territory  in  Southern  Nevada 
and  in  Arizona,  and  placed  under  the  immediate  charge  of  Lieut 
Geo.  M.  Wheeleb,  took  the  field  early  in  May  last,  and  contin- 
ued its  labors  until  December.  The  snow  blockade  on  the  Rocky 
Mountains  and  other  difficulties  delayed,  until  late  in  January,  the 
arrival  of  the  scientific  corps  in  Washington,  where  they  are  now 
engaged  in  preparing  an  official  report.  The  principal  object  of 
the  expedition  was  to  map  and  describe  a  portion  of  inhospitahle 
territory,  of  which  our  previous  knowledge  was  limited  to  the 
incoherent  accounts  of  a  few  bold  "  prospectors."  With  this  view, 
a  large  topographical  force  was  organized,  and  though  it  was 
afterward  reduced  from  seven  to  three  members,  an  average  of 
four  topographical  parties  was  maintained  through  the  season. 

Messrs.  E.  P.  Austin  and  A.  R.  Marvine  were  the  astronomers 
of  the  expedition.  Dr.  W.  J.  Hoffman  the  naturalist,  Messrs.  F. 
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Bischoff  and  J.  Kobler  the  collectors,  and  Messrs.  G.  K.  Gilbert 
and  A.  R.  Marvine  the  geologists.  The  entire  company,  includ- 
ing escort,  &c.,  numbered  eighty  or  ninety  persons,  and  was 
divided  into  two  principal  parties,  meeting  at  designated  points 
once  in  every  month.  These  were  subdivided  as  circumstances 
allowed,  so  as  to  deploy  over  as  great  an  area  as  possible.  Leav- 
ing the  Central  Pacific  Railway  at  Carlin  and  Battle  Mountain  in 
Northern  Nevada,  the  parties  moved  rapidly  southward  to  Bel- 
mont, where  the  main  exploration  commenced.  Thence  to  the 
Colorado  the  lines  of  survey  were  spread  in  a  connected  web  over 
the  entire  width  of  Nevada,  and  even  into  Califoraia  and  Utah. 
With  some  contraction  of  its  field,  the  survey  was  carried  south 
across  Arizona,  and  terminated  at  Tucson.  A  small  party  with 
boats  explored  the  Colorado  from  Fort  Mojave  200  miles  to  the 
mouth  of  Diamond  Creek,  more  than  100  miles  above  the  point 
attained  by  Lieut.  Ives,  and  40  above  the  mouth  of  the  Big 
Canon.  Numerous  photographs  were  made  in  the  celebrated 
Black  and  Big  Canons,  as  well  as  at  many  other  points  of  interest. 
Besides  the  usual  sextant  observations,  accurate  astronomical 
determination,  by  zenith  telescope,  was  made  of  the  latitude  and 
longitude  of  six  points.  Barometric  profiles  and  meteorological 
observations  were  made  throughout. 

In  natural  history  extensive  collections  were  made,  which  can- 
not fail  to  afford  a  considerable  number  of  new  species,  and  a  mass 
of  information  has  been  acquired  in  regard  to  the  distribution  of 
animals  and  plants.  In  geology  material  has  been  collected  for  a 
proximate  map  of  the  region  explored,  connecting  the  work  of 
Newberry,  Blake  and  Antisell  in  Arizona  with  that  of  King  on 
the  fortieth  parallel. 

While  returning  by  stage,  Mr.  P.  W.  Hamel,  chief  topographer, 
and  two  other  members  of  the  expedition,  were  killed  by  Apaches. 
Mr.  Hamel  had  a  deserved  reputation  us  a  topographer  of  rare 
skill,  and  his  loss  was  a  great  one  to  the  cause  of  geographical 
science.  The  results  of  his  last  work,  however,  are  not  entirely 
lost,  as  his  notes  were  carefully  kept,  and  will  be  of  great  use  in 
the  compilation  of  the  map. 

A  preliminary  report  Jind  map  will  be  published  in  a  few  weeks. 

2.  A^otice  of  the  Earthquake  in  New  England  of  January  dfh/ 
by  Profl  C.  G.  Rockwood.  (Communicated.) — At  a  few  minutes 
before  8  p.  m.  of  January  9,  1^72,  an  earthquake  was  experienced 
over  a  considerable  portion  of  eastern  Xew  England  and  the  St. 
Lawrence  valley.  It  was  felt  along  the  8t.  Lawrence  river  to  a 
distance  of  200  miles  N.  E.  and  60  miles  S,  W.  from  Quebec,  and 
at  various  points  of  New  Hampshire  and  Main'^  between  this 
locality  and  the  Atlantic  coast  at  Portland  and  Belfast,  Me.  The 
disturbance  was  greatest  at  Quebec,  where  some  walls  were  cracked 
and  large  fissures  were  caused  in  the  ice  bridge  over  the  river. 
The  shock  occurred  there  at  7''  54'"  p.  m.,  and  lasted  about  thirty 
seconds,  being  accompanied  by  a  low  rumbling  sound.  At  Lan- 
caster, N.  H.,  there  were  two  distinct  shocks,  each  lasting  but  a 
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£ew  seconds,  and  the  last  being  the  more  violent  The  shocks  wen 
nowhere  very  severe,  and  being  of  very  short  doration,  were  geiie> 
rally  unnoticed,  except  by  those  who  happened  to  be  favorably 
situated  to  perceive  them.  The  direction  of  the  vibrations  wai 
well  defined  and  approximatelv  from  west  to  east.  Probably  the 
true  direction  was  irom  a  pomt  somewhat  sotOh  ai  west^whidi 
would  coincide  nearly  with  the  course  of  the  St.  Lawrence  river, 
and  with  the  shorter  diameter  of  the  region  shaken. 

At  Quebec  and  at  Bangor,  Me.,  sli^t  tremors  were  also  fdt 
about  8  p.  M.  and  11  p.  m.  of  the  same  day. 

Bnutwiok:,  Me.,  F^b.  3,  1872. 

8.  Monthty  RairtfaU  at  San  Franciaeo ;  by  Puinr  Eabli 
Chase,  Professor  of  Physics  in  Haverford  College.  (Communi- 
cated to  the  Meteorological  Section  of  the  Franklin  Institute,  Jan. 
1, 1872.) — ^Mr.  Thomas  Tennent  has  published  a  chart,  compiled 
from  his  own  observations,  of  the  monthly  amounts  of  rain  in  Stn 
Francisco  for  twenty-two  years,  frt)m  July  1, 1849,  to  July  1, 187L 
I  have  grouped  the  amounts  in  seven  short  periods,  and  computed 
the  normal  ordinates  (N)  for  the  several  curves,  which  are  ffiven, 
together  with  the  observed  amounts  (R),  in  the  following  table. 
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July, .7-.           5  TITT        2              ;.,.            i                 •28          3 

Aug. -21  3  1  3  -49         4 

Sei)t 04        20  -39         11                  15         12               2-34        20 

Oct -53         84  -46         58               144         44             14^19        67 

Nov 9-38       187  1095       155               280       115             6221      149 

Dec 1306       252  2643       249             1203       206           11926      221 

Jan 10-60       229  25  54       267             1331       257           116-52      235 

Feb 4-53       161  1545       210             1244       235             79  19      200 

Mar. 4-32       113  10  92       135               6.43       171             6989      148 

Apl 4  12         82  4-79         73               6  65       101             3914        94 

May, 1-64        48  1-^9         31                 -49        44             14-16        45 

June 17  -27          9                -o2        11                 ^79       15 

There  is  bo  much  similarity  betwt^en  the  different  curves,  their 

general  character  is  so  much  like  that  of  the  Lisbon  curves,  and 

they  accord  so  nearly  with  the  annual  temperature  curve,  that  they 
may  reasonably  be  regarded  as  typical,  and  the  daily  records  msy 
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probably  furnish  materials  for  more  minute  and  detailed  profitable 
mvestigation. 

Among  the  deductions  in  my  paper  on  the  "  tidal  rainfall  of 
Philadelphia"  (Proc.  Amer.  Phil.  Soc,  x,  630),  were  the  two  fol- 
lowing : 

"  ( 1.)  The  tidal  rainfall,  like  the  ocean  tides,  is  affected  by  *  estab- 
lishments,' which  depend  upon  ocean  currents,  mountain  ranges, 
preTailing  winds,  ana  other  climatic  influences. 

^^  (2.)  It  is  also,  like  the  ocean  tides,  more  marked  in  low  than  in 
high  latitudes." 

These  inferences  are  strikingly  corroborated  by  the  Lisbon 
records,  and  I  look  confidently  for  equally  striking  additional  con- 
firmation from  observations  on  our  Pacific  coast.  Moreover,  1 
think  that  my  previous  discussions,  combined  with  generalizations 
from  the  meteorological  reports  of  the  Signal  Service  Bureau  and 
with  well  known  tidal  laws,  are  sufficient  to  justify  the  following 
predictions. 

(1.)  The  tidal  rainfall  will  generally  be  found  more  strongly 
marked  on  the  western  shores  of  the  several  continents,  than  in 
the  same  latitudes  on  the  eastern  shores. 

(2.)  When  the  rainfalls,  at  any  given  station,  are  grouped  both  in 
accordance  with  the  age  of  the  moon  and  the  direction  of  the 
wind  which  brings  the  rain,  opposition  of  winds  will  be  found  to 
affect  the  tidal  curves  similarly  to  opposition  of  direction  from 
lar^e  bodies  of  water. 

(3.)  A  certain  degree  of  apparent  opposition  will  be  found  to  ex- 
ist between  the  lunar  influence  upon  the  upper  and  lower  cloud 
strata,  dependent  upon  the  normal  difference  of  position  in  the 
tidal  crests  of  deep  and  shallow-fluid  envelopes. 

(4.)  The  satisfactory  determination  of  the  lunar  influence  upon 
atmospheric  currents  will  be  found  practicable,  although  vastly 
more  laborious  than  the  determination  of  the  laws  of  tidal  rainfall. 
Glaisher  has  already  shown  that  there  is  such  an  influence,  but 
there  have  been  no  published  discussions  of  its  amount  or  general 
character. 

4.  JJetef/r  in  Mexico, — For  the  following  communication  the 
Journal  is  indebted  to  the  favor  of  Prof.  Henry,  Secretary  of  the 
Smithsonian  Institution. 

The  observations  relate  to  the  meteor  of  the  22nd  of  last  month 
[in  1871,  but  the  month  not  stated  in  the  cominunication]  and  are 
from  an  article  in  the  "  Correo  del  C'omercio,"  published  by  Jos6 
de  la  Vega,  director  of  the  telegraphic  line  from  Vera  Cruz  to 
Mexico. 

Being  in  the  telegraph  office,  we  have  been  enabled  to  follow 
telegraphically  the  meteor  from  one  point  to  the  other.  The  fol- 
lowing are  the  reports  received. 

Mexico, — At  a  quarter  past  eight  o'clock  p.  m.,  a  red  streak 
ippeared  in  the  blue  sky,  and  turned  afterwards  into  a  whitish 
luminous  band.  It  moved  from  west  to  east  with  a  slight  inclina- 
ition  towards  the  W.  S.  W.  and  £.  N.  E.,  and  lasted  ten  minates. 
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Apizaco. — When  the  advice  reached  me,  I  could  only  see  a 
handsome  light,  which  vanished  in  the  horizon.  It  may  have  lasted 
about  ten  mmutes. 

Pueblo, — After  eight  o'clock  a  fire-ball  was  seen  to  start  from 
the  direction  of  Popocatepetl,  running  toward  the  top  of  Orizaba 
and  leaving  in  its  course  a  cloud  of  dense  reddish  smoke. 

Htiamantla. — At  fourteen  minutes  past  eight  o'clock  there  was 
seen  a  fire-ball  about  tlie  size  of  the  face  of  a  large  clock,  which 
coming  from  the  west  disappeared  in  the  horizon  toward  the  east, 
somewhat  inclining  to  the  south.  It  looked  as  if  comiing  from  the 
moon,  and  illuminated  extraordinarily  the  earth,  leaving  in  the 
sky  a  track  of  light  which  lasted  about  ten  minutes  and  showed 
the  course  of  the  mflamed  body. 

^'an  A7idre8, — The  meteor  has  been  observed  here,  and  left  a 
line  from  east  to  west. 

Perote. — At  forty  minutes  past  eight  o'clock  the  meteor  was 
observed  here  and  lasted  four  minutes,  leaving  in  its  course  a 
luminous  band. 

Tehtmcan. — At  a  quarter  to  nine  o'clock  the  meteor  was  observed 
here.  It  moved  from  west  to  east,  looked  like  an  inflamed  cannon- 
ball,  and  left  in  its  course  a  luminous  track  which  remained  pe^ 
fectly  distinct  for  the  space  of  ten  minutes,  and  then  gradually 
disappeared  about  five  minutes  past  nine  o'clock. 

Jalancingo. — As  a  very  dense  fog  was  prevailing,  we  were  able 
to  see  only  for  a  moment  a  light  in  the  sky  in  the  form  of  a  rain- 
bow. 

Jalapu, — At  forty-five  minutes  past  eight  o'clock  there  was 
noticed  here  a  whitish  luminous  band  only ;  but  other  persons  saw 
the  meteor  itself. 

Ver(t  Cruz. — At  nine  o'clock  the  meteor  was  observed  here.  It 
moved  from  west  to  east,  and  lasted  about  a  minute.  Its  wake 
was  brilliant  and  extensive,  lasting  al)out  five  minutes. 

Forty-five  minutes  elapsed  from  the  moment  tho  meteor  was 
observed  at  Mexico,  till  the  moment  it  made  itself  visible  at  Vera 
Cruz,  three  hundred  and  twenty  kilometers  distant. 

I  shall  be  very  glad  if  this  information  may  serve  as  a  means  of 
ascertaining  at  what  distance  from  the  earth  the  meteor  occurred, 
and  what  was  the  velocitv  of  its  motion. 

5.  Catalogue  of  the  Meteoric  Collection  of  Chakles  Upuam 
SuEPAKD,  deposited  in  the  Wood's  buildinor  of  Amherst  College, 
Amherst,  Mass. — Prof.  Sheparri  has  one  of  the  largest  collections 
of  meteorites  in  the  world.  It  embraces,  according  to  his  enumer- 
ation in  this  catalogue,  146  dilferent  meteoric  stones  and  93 
meteoric  irons.  The  heaviest  specimen  of  the  irons  is  one  from 
Aeriotopas,  weighini^  438  pounds,  and  the  largest  of  the  stones  is 
that  from  New  Concord,  weighing  52  pounds. 

Speaking  in  the  latter  part  of  the  })amphlet  of  a  collec- 
tion of  serpentine  rocks  from  Havana  (VV.  I.),  which  he  had 
arranged  in  the  same  room,  he  introduces  the  name  AntiWte  for 
a  bronzite-Iike,  serpentine  mineral,  which  he  supposes  to  be  new, 
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in  analysis  affording  the  composition  Si  39*30,  Ag  36*12,  te  6*79, 
ft  16*79,  with  traces  of  Cr,  Ca,  ti.  It  is  in  dark  greenish-brown 
laminse,  with  a  fibrous  cleavage  and  also  occurs  massive  infusible 
B.  B.  except  on  the  edges.  [The  analysis  affords  very  nearly  the 
axygen  ratio  for  the  protoxides,  silica  and  water  3:4:2^;  or  the 
somposition  of  a  ferriferous  serpentine  with  excess  of  water.] 
Frot  Shepard  observes  that,  among  the  serpentines,  numbers  of 
the  series  of  specimens,  even  when  several  inches  across,  are 
oiainlt/  pseudomorphs  after  chrysolite^  amphibolite,  augite  and 
Hianite ;  and  that  these  pseudomorphs  so  abound  in  the  matrix 
ihat  they  constitute  the  largest  portion  of  the  masSy  and  may  be 
iasily  separated  by  a  blow  of  the  hammer, 

6.  The  Rumf(yrd  Medals. — ^At  the  last  annual  meeting  of  the 
American  Academy  of  Arts  and  Sciences  held  in  Boston,  May  80th, 
L871,  the  Rumford  premium  was  awarded  to  Mr.  Joseph  Harrison, 
Jr.,  of  Philadelphia,  "/"or  his  method  of  constructing  steam  boilers^ 
by  which  great  safety  lias  been  secured,'*'*  According  to  the  direc- 
tions of  Count  Rumford,  this  premium  was  given  in  two  medals — 
yne  of  gold  and  one  of  silver — ^together  of  the  intrinsic  value  of 
three  hundred  dollars ;  and  at  the  last  monthly  meeting  of  the 
Academy  a  formal  presentation  of  the  medals  was  mada 

The  medals  presented  to  Mr.  Harrison  are  the  sixth  award  of 
the  Rumford  premium,  made  by  the  American  Academy.  The 
other  awards  have  been  as  follows : — 

[n  1839  to  Dr.  Robert  Hare,  of  Philadelphia,  for  his  invention  of 
the  compound  blow-pipe  and  his  improvements  in  galvanic 
apparatus. 

[n  1 862  to  Mr.  John  B.  Ericsson,  of  New  York,  for  his  caloric 
engine. 

[n  1865  to  Professor  Daniel  Tread  well,  of  Cambridge,  for  his 
improvements  in  the  management  of  heat. 

[n  1867  to  Mr.  Alvan  Clark,  of  Cambridge,  for  his  improvements 
in  the  manufacture  of  refracting  telescopes,  as  exhibited  in 
his  method  of  local  correction. 

[n  1870  to  Mr.  George  H.  Corliss,  of  Providence,  for  improve- 
ments in  the  steam  engine. 

It  was  directed  by  Count  Rumford  that  the  premium  should  be 
riven  ^'  to  the  author  of  the  most  important  discovery  or  useful 
unprovement  which  shall  be  made  and  published  by  printing,  or 
in  any  way  made  known  to  the  public,  in  any  part  of  the  Con- 
tinent of  America,  or  in  any  of  the  American  Islands,  during 
the  preceding  two  years,  on  Heat  or  on  Light;  the  preference 
alwavs  being  given  to  such  discoveries  as  shall  in  the  opinion  of 
the  Academy  tend  most  to  promote  the  good  of  mankind."  In 
Count  Rumford's  original  letter  of  donation,  dated  London,  July 
12th,  1796,  besides  the  above,  several  other  directions  are  given, 
with  which  the  Academy  found  it  impossible,  or  at  least  very  inex- 
pedient, to  comply  literally,  and  for  tnis  reason  the  premium  was 
not  awarded  during  a  long  series  of  years.    The  Academy  is  now 
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language,  adapted  to  the  tastes  of  all  intelligent  people.  In  some 
of  the  essays  the  author  states  important  results  from  his  own 
researches,  as  in  his  ''  Experiments  with  air  iumaces,'*  and  the 
agricultural  papers.  Many  of  these  essays,  in  substance  at  least, 
have  already  appeared  in  the  author's  Boston  Journal  of  Chemis- 
try. 8. 

3.  A  Treatise  on  Localized  Electrization^  and  its  applications  to 
Pathology  and  Therapeutics ;  by  Dr.  G.  B.  Dcchenb.  Translsr 
ted  from  the  3d  edition  of  the  onrinal,  by  Hebbebt  Tibbits,  M.D., 
Royal  Coll.  Phys.,  London.  With  numerous  illustrations  and 
notes  and  additions  by  the  Translator.  Philadelphia,  1871.  8vo, 
pp.  322.  (Lindsay  &  BlakistonJ — ^This  is  Part  First  of  the  great 
work  of  Duchene  on  Localized  Electrization,  and  its  translation  is 
a  good  service  done  to  English  and  American  students.  Its  value 
is  by  no  means  confined  to  the  physiological  or  medical  student, 
as  nowhere  else  can  the  physicist  and  chemist  find  a  better  state- 
ment of  the  fundamental  principles  and  structural  details  of  elec- 
trical apparatus  and  methods  of  producing  electrical  currents. 
The  publication  of  the  original  work  was  suspended  by  the  invest- 
ment of  Paris  by  the  German  army,  so  that  the  translation 
appeared  before  the  original  was  published.  The  American  edi- 
tion is  an  impression  from  the  English  types,  and  is  most  excellent 
in  its  execution.  s. 

4.  The  Lens:  A  Quarterly  Journal  of  Microscopy  and  the 
allied  NaJtural  Sciences;  with  the  Transactions  of  the  State  Micro- 
scopical Society  of  Illinois.  Edited  by  S.  A.  Bbiggs.  Publishing 
Committee :  C.  Biggs,  E.  H.  Sargent,  C.  Adatns.  No.  1.  64  pp.  8vo. 
Chicago,  January,  18V2. — We  have  barely  space  to  announce 
the  appearance  of  the  first  number  of  this  new  scientific  journal 
While  especially  devoted  to  Microscopy,  it  will  also  include  arti- 
cles on  other  branches  of  natural  science,  especially  those  **  illus- 
trative of  the  Natural  History  of  the  Mississippi  Valley  and  the 
Far  West,"  together  with  notices  of  other  publications  and  results. 
It  states  that  its  '^  aim  is  to  be  thoroughly  scientific,  advanced  and 
comprehensive ;"  and  it  has  made  a  good  beginning  in  this  direc- 
tion in  its  first  number. 

5.  Elementary  Treatise  on  Natural  Philosophy ;  by  A.  Pbfvat 
Deschanel.     Translated  and  edited,  with  extensive  additions,  by 
J.  D.  Everett,  M.  A.,  D.C.L.,  F.R.S.E.,  in  four  parts  of  about  250 
pp.  each,  8vo.    1872.     (D.  Ap}>leton<fe  Co.,  New  York.) — The  pub- 
lishers of  this  work  have  done  the  American  public  a  good  service 
in  setting  before  it  a  book  so  well  fitted  for  the  general  reader  or 
student.     The  treatise  is  especially  adapted  for  the  use  of  those 
who  desire  to  make  themselves  familiar  with  the  general  principles 
of  Physics,  but  are  not  in  a  position  to  go  into  the  matnematicsl 
difficulties  of  the  subject.     It  is  popular  in  style,  though  with  no 
consequent  lack  of  precision,  and  profuse  and  unsurpassed  in  its 
illustrations.     The  explanations  and  descriptions  are  clear  and 
concise.     The  English  editor  has  largely  increased  the. value  of  the 
original  work  by  the  additions  he  has  made. 
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language,  adapted  to  the  tastes  of  ail  intelligeiit  peoplfli  &i  some 
of  the  essays  the  author  states  important  reanlta  fro»  hia  own 
researches,  as  in  his  **  Experiments  with  air  flunaaMa,"  and  the 
agricultural  papers.  Many  of  these  essays,  in  snbatanw?  at  leasts 
have  already  appeared  in  the  author's  Boston  Jonmal  of  C9Mnii»> 
try.  Sb 

8.  A  ntatiae  on  ZocaUted  EUetritaiHonjjomdiU  cgfpltoaHomto 
JPcOhology  wid  TherapeuHes ;  hj  Dr.  6.  B.  Dogbkhsl  TVansla^ 
ted  from  the  3d  edition  of  the  onginal,  by  Hbkbbbt  Tnnm,  ILD., 
Royal  Coll.  Fhys.,  London.  With  numerous  iUnstraticNM  and 
notes  and  additions  by  the  Translator.  Philadelphia^  187L  8ro^ 
pp.  322.  (Lindsay  &  Blaldstoo^ — ^This  is  Part  ^Int  of  the  great 
work  of  Duchene  on  Localized  Electrization,  and  its  taumdatHm  is 
a  ffood  service  done  to  English  and  American  studentai  Its  valiie 
is  Dy  no  means  confined  to  thephyuoloffical  or  medioal  atudaiti 
as  nowhere  else  can  the  physicist  and  demist  find  a  better  state- 
ment  of  the  fdndamental  principles  and  structural  details  of  dee- 
trical  apparatus  and  methods  of  producing  eledtrieal  eanenta 
The  pubhcation  of  the  oimnal  work  was  suspended  by  tiie  inTssl- 
ment  of  Paris  by  the  German  army,  so  that  the  tranala&m 
appeared  before  the  original  was  nubushed.  The  Ameiioan  edi- 
tion is  an  impression  from  the  English  types,  and  is  moat  ezodknl 
in  its  execution.  s. 

4.  The  Lens:  A  Qucarterly  Journal  of^  Miot09ioopy  and  A$ 
allied  JSTatural  Sciences;  with  the  Transactions  of  die  State  IGcro- 
scopical  Society  of  Illinois.  Edited  by  S.  A.  Bbiogs.  Poblishiiq; 
Committee :  C.  Biggs,  K  H.  Sargent,  C.  Adatais.  Na  1.  64  pp.  8Ya 
Chicago,  January,  1872. — We  have  barely  space  to  announce 
tiie  appearance  of  the  first  number  of  this  new  scientifio  joumsL 
While  especially  devoted  to  Microscopy,  it  will  also  include  arti- 
cles on  other  branches  of  natural  science,  especially  those  **  illus- 
trative of  the  Natural  History  of  the  Mississippi  valley  and  the 
Far  West,"  together  with  notices  of  other  pubhcations  and  resnltSL 
It  states  that  its  ^'  aim  is  to  be  ihoroughlv  scientific,  advanced  and 
comprehensive ;"  and  it  has  made  a  good  beginning  in  this  direc- 
tion in  its  first  number. 

6.  Elementary  Treatise  on  Natural  Philosophy;  by  A.  Pbivat 
Desghanel.  translated  and  edited,  with  extensive  additions,  by 
J.  D.  Everett,  M.A.,  D.C.L.,  F.R.S.E.,  in  four  j^rts  of  about  250 
pp.  each,  8vo.  1872.  (D.  Ap}>leton  &  Co.,  New  York.) — lie  pub- 
lishers of  this  work  have  done  the  American  public  a  good  service 
in  setting  before  it  a  book  so  well  fitted  for  the  general  reader  or 
student.  The  treatise  is  especially  adapted  for  the  use  of  those 
who  desire  to  make  themselves  familiar  with  the  general  principles 
of  Physics,  but  are  not  in  a  position  to  go  into  3ie  matnemaucal 
difiiculties  of  the  subject.  It  is  popular  in  style,  though  with  no 
consequent  lack  of  precision,  and  profuse  and  unsurpassed  in  't» 
illustrations.  The  explanations  and  descriptions  are  dear  and 
concise.  The  English  editor  has  largely  increased  the.  value  of  the 
original  work  by  the  additions  he  has  made. 
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langaage,  adapted  to  the  tastes  of  ail  inteUigent  peoplfli  &i  sons 
of  the  essays  the  author  states  important  results  mm  Ids  owe 
researches,  as  in  his  ^  Experiments  with  air  flunaaMa,"  and  the 
agrionltnral  papers.  Many  of  these  essays,  in  sabstanpc  at  basti 
have  already  appeared  in  the  author's  Boston  Jonmal  of  Cbemii- 
try.  a 

8.  A  JVeatiw  on  Zocalmd  JSHeetrizaHanjOndiU  tgofUeaitomiio 
Fotiiohgy  and  Thera^imiiieB ;  hj  Dr.  6.  B.  DocBxm.  TVansbh 
ted  from  the  3d  edition  of  the  onginal,  by  Hmnnnrr  Tamtn^  MJ)., 
Royal  Coll.  Fhys.,  London.  With  numerous  iUnattatknis  sad 
notes  and  additions  by  the  Translator.  PhiladelDhiai  18f  L  8ro^ 
pp.  322.  (Lindsay  A  BlakistonJ — ^This  is  PUrt  Fint  of  tihe  pest 
work  of  Duchene  on  Localized  Electriaation,  and  ita  translation  is 
a  ff ood  servioe  done  to  English  and  American  studentSii  Its  Tains 
is  Dy  no  means  confined  to  thephysiolorical  or  medieal  ttudeDti 
as  nowhere  else  can  the  physicist  and  demist  find  a  better  state- 
ment of  the  fdndamental  principles  and  stmcturml  details  of  eles- 
trical  apparatus  and  methods  of  producing  eledtrioal  oanenta 
The  publication  of  the  original  work  was  suspended  by  tbe  iuTest- 
ment  of  Paris  by  the  German  army,  so  that  tJie  tnndatioa 
appeared  before  tne  original  was  published.  The  Ameiioan  edir 
tion  is  an  impression  from  the  Engnsh  types,  and  is  most  ezoeDflDt 
in  its  execution.  a 

4.  I7ie  Zens:  A  Quarterly  Journal  of^  MiaroBOopy  and  the 
allied  Natural  Seiencee;  with  the  Transactions  of  the  State  Micro- 
scopical Society  of  Illinois.  Edited  by  S.  A.  Bbigoa.  Pablisluiq; 
Committee :  C.  Biggs,  E.  H.  Sargent,  C.  Adatas.  Na  1.  64  pp.  Sva 
Chicago,  January,  1872. — We  have  barely  space  to  announce 
the  appearance  of  the  first  number  of  this  new  scienttto  joumsL 
While  especially  devoted  to  Microscopy,  it  will  also  include  arti- 
cles on  other  branches  of  natural  science,  especially  those  *^  illus- 
trative of  the  Natural  History  of  the  Mississippi  Yidley  and  the 
Far  West,"  together  with  notices  of  other  pubhcations  and  resnltSL 
It  states  that  its  ^'  aim  is  to  be  thoroughly  scientific,  advanced  and 
comprehensive ;"  and  it  has  made  a  good  beginning  in  this  direc- 
tion in  its  first  number. 

6.  Elementary  Treatise  oti  Natural  Philosophy;  by  A.  Pbivat 
Desghanel.  translated  and  edited,  with  extensive  additions,  by 
J.  D.  Everett,  M.A.,  D.C.L.,  F.R.S.E.,  in  four  Mrts  of  about  250 
pp.  each,  8vo.  1872.  (D.  Appleton  &  Co.,  New  York.) — The  pub- 
lishers of  this  work  have  done  the  American  public  a  good  serrice 
in  setting  before  it  a  book  so  well  fitted  for  the  general  reader  or 
student.  The  treatise  is  especially  adapted  for  the  use  of  those 
who  desire  to  make  themselves  familiar  with  the  eeneral  principles 
of  Physics,  but  are  not  in  a  position  to  go  into  tlie  matnematical 
difficulties  of  the  subject.  U  is  popular  in  style,  though  with  no 
consequent  lack  of  precision,  and  promise  and  unsurpassed  in  its 
illustrations.  The  explanations  and  descriptions  are  clear  and 
concise.  The  English  editor  has  largely  increased  the. value  of  the 
original  work  by  the  additions  he  has  made. 
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Art.  XXIX. — Discovery  of  Additional  Bemains  of  Pterosawna^ 
with  Descriptions  of  two  new  Species  ;  by  Professor  0.  C.  Mabsh, 
of  Yale  Oollega 

The  first  remains  of  Pterodactyls  detected  in  this  country 
were  found  in  the  upper  Cretaceous  shale  of  Western  Kan- 
sas, b^  the  writer,  during  the  explorations  of  the  Yale  College 
party  in  the  autumn  of  1870.  The  specimens  then  obtained, 
although  very  fragmentary,  were  deemed  sufficiently  character- 
istic for  determination,  and  the  gigantic  species  they  were  be- 
lieved to  represent  was  briefly  described  under  the  name  Ptero- 
daciylus  Oweni*  The  great  interest  attached  to  these  remains 
led  to  a  careful  reexamination  of  the  same  region  by  the  Yale 
party  of  the  following  year,  and  with  most  gratifying  results. 
An  excavation  at  the  point  where  the  first  specimens  were  found 

£ 'elded  further  portions  of  the  same  skeleton,  and,  at  various 
calities  in  the  same  strata,  other  specimens  were  secured, 
which  not  only  throw  much  light  on  the  species  first  discovered, 
but  also  prove  the  existence  of  two  other  Pterosaurians,  like- 
wise of  great  size,  showing  that  these  peculiar  reptiles,  so  lon^ 
deemed  wanting  in  America,  were  apparently  well  represented 
here  during  the  later  Cretaceous. 

Pterodactylus  occidentcUis  MarsL 

The  additional  remains  of  this  species,  discovered  by  our 
party  during  the  past  summer,  cpnsist  of  portions  of  five  indi- 

*  This  Journal,  vol  i,  p.  472,  June,  1871.  As  this  name  had  already  been  ap- 
plied provisionallj  \>j  Seelej  to  a  Pterodactyl  from  the  Greensand  of  England,  the 
present  species  may  be  called  Pterodaetyhu  occideniaHa, 

Am.  Joxnu  Soi.— Tbied  Sbhim,  Vol.  m,  Na  10.— Apbh.,  1879. 
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viduals,  which  diflTered  somewhat  in  size,  but  all  tend  to  con- 
firm the  conclusions  based  on  the  fragments  first  examined. 
From  the  locality  which  furnished  one  of  the  ori^nal  specimens, 
we  recovered  the  proximal  end  of  the  right  wmg-finger  meta- 
carpal, which  evidently  belonged  with  the  distal  extremity  de- 
scribed, and  proves  the  entire  bone  to  have  been  at  least  fifteen 
inches  in  length,  or  much  more  elongated  than  any  hitherto 
known.  Witn  this  specimen  were  found  portions  of  the  second 
and  third  phalanges  of  the  same  wing-finger,  all  indicating  the 
great  size  and  power  of  the  wings.  Another  specimen,  found 
by  the  writer  at  a  higher  level,  in  the  yellow  chalk,  pertained 
to  a  larger  individual,  and  is  of  much  interest  It  consists  of  the 
distal  extremity  of  the  left-wing  metacarpal,  articulated  lo  the 
adjoining  proximal  end  of  the  first  phalanx.  Both  bones  are 
in  excellent  preservation,  and  show  this  characteristic  joint  most 
perfectly. 

The  most  important  remains  of  this  species  yet  discovered, 
however,  consist  of  nearly  all  the  bones  of  a  right  wing,  from 
the  humerus  to  the  last  phalanx  inclusive,  which  were  found 
by  the  writer  in  place  in  the  gray  Cretaceous  shale,  daring  our 
investigations  near  the  Smoky  Kiver.  Although  more  or  less 
fractured,  the  bones  are  in  general  well  preserved,  and  show 
clearly  the  peculiar  structure  of  the  Pterosaurian  wing,  as  well 
as  the  especial  characters  that  mark  the  present  species. 

The  humerus,  which  is  nearly  perfect,  is  remarkably  short 
and  robust,  and  in  its  main  features  surprisingly  bird-like. 
The  articular  head  is  large  and  crescentic,  convex  on  its  anconal 
face,  and  concave  on  the  opposite  side.  Its  proximal  outline 
is  concave  transversely,  thus  diflFerinsf  widely  in  this  respect 
from  the  avian  type.  The  ulnar  crest  is  very  prominent,  and 
its  proximal  extension  is  continued  to  the  line  joining  the  radial 
and  ulnar  angles  of  the  articular  head.  The  radial  crest  is 
prominent,  but  scarcely  exceeds  the  ulnar  ridge  in  size,  and  is 
hence  proportionally  much  smaller  than  in  most  of  the  Ptero- 
dactyls described.  Its  point  of  greatest  extension  is  neiirly 
opposite  the  distal  subsidence  of  the  ulnar  crest  There  is  no 
pneumatic  foramen  on  the  anconal  side  of  the  proximal  ex- 
tremity. The  shaft  of  the  humerus  is  smooth,  sub-cylindrical 
in  transverse  outline,  and  apparently  less  sigmoid  longitudinally 
than  in  the  species  already  known.  The  osseous  walls  are  thin, 
and  very  compact  The  distal  extremity  is  much  flattened, 
and  has  the  articular  condyles  very  similar  to  those  in  the  ha- 
merus  of  birds.  The  radial  condyle  is  the  larger,  and  more 
prominent  It  is  oval  in  outline,  and  extends  obliquely  rather 
more  than  half  way  to  the  ulnar  side.  Near  its  termination  on 
the  palmar  surface,  and  on  the  ulnar  side  of  the  median  line,  is 
a  large,  oval,  pneumatic  foramen.     There  is  here  na  indication 
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of  an  impression  for  the  attachment  of  the  anterior  brachial 
muscle,  as  in  the  humerus  of  birds.  The  ulnar  condyle  is 
transversely  oval  in  form,  and  is  separated  from  the  radial 
condyle  by  an  oblique  groove.  The  principal  dimensions  of  the 
humerus  are  given  in  the  table  below. 

The  fore-arm  in  the  present  specimen  was  composed  of  two 
sepanite  bones,  which  («ffer  much  in  size.  The  larger  bone  was 
apparently  the  ulna,  and  its  proximal  end  covered  with  its  ar- 
ticular faces  the  greater  portion  of  the  condyles  of  the  humerus. 
The  smaller  or  radial  element  was  closely  attached  to  the  larger 
bone  on  its  front  or  palmar  sida  Both  of  these  bones  had  un- 
fortunately been  crushed,  and  the  shafts  badly  fractured,  so 
that  their  exact  length  cannot  be  accurately  ascertained.  They 
were,  however,  at  least  thirteen  and  a  half  inches  long,  and 

Srobably  much  more.  With  exception  of  the  much  greater 
iflference  of  the  two  bones  in  size,  they  appear  to  resemble 
most  nearly  the  anti-brachial  boijes  of  Pterodaciylus  Suevicus^  as 
figured  by  Quenstedt*  With  the  above  specimens  were  ex- 
humed three  bones  belonging  to  the  wrist;  a  large  proximal 
carpal,  a  distal  one  of  nearly  equal  size,  and  a  thiixi,  much 
smaller,  which  is  probably  a  lateral  carpal.  The  two  larger 
bones  correspond  essentially  in  their  mam  features  with  those 
of  Pt  Sedgwickil,  figured  by  Owen,t  although  they  indicate  a 
superior  size  for  the  present  species. 

The  metacarpal  of  the  wing-finger  in  this  series  of  si)ecimens 
is  represented  only  by  its  distal  extremity,  so  that  its  dimensions 
must  be  determined  mainly  from  a  coniparison  with  the  other 
specimens  pertaining  to  this  species.  The  part  preserved  re- 
sembles strongly  the  distal  end  of  the  tibia  of  a  bird,  but  differs 
essentially  in  the  obliquity  of  its  condyles — which  have  a  sweep 
of  about  two  thirds  of  a  circle — ^and  in  the  presence  of  a  large 
pneumatic  foramen  on  the  palmar  side,  in  the  depression  be- 
tween the  condyles.  On  the  opposite  side  there  is  no  indication 
of  a  similar  opening.  There  was  also,  apparently,  no  median 
rising  in  the  groove  of  the  distal  end,  either  in  the  present  speci- 
men, or  in  others  of  the  same  species.  The  outer  trochlear  sur- 
face is  most  developed,  and  has  its  exterior  margin  angular.  In 
its  proximal  extension  on  the  palmar  side,  it  bends  outward, 
and  terminates  in  an  obtuse  lateral  tubercle,  which  forms,  on  its 
articular  surface,  nearly  a  right  angle  with  the  side  of  the  ad- 
joining shaft.  The  inner  trochlear  surface  has  a  rounded  inte- 
rior margin,  and,  on  the  anconal  side,  ends  abruptly  in  a  promi- 
nent  ridge,  which  limits  the  lateral  motion  of  the  joint. 

There  were  four  phalanges  in  the  wing-finger,  and  the  greater 
portion  of  all  of  them  is  preserved.     The  first  phalanx  is  almost 

*  Ueber  Fterodadyhu  Suevieus,  4to,  Tubingen,  1866. 

t  Fossil  ReptUia  fVom  Cretaceous,  Third  Supplement,  pL  ir. 
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entire,  and  measures  about  seventeen  inches  in  length.  Its 
proximal  end  presents  the  peculiar  articulation  for  union  with 
the  metacarpal,  which  is  well  shown  in  the  figures  given  by 
Quenstedt,  von  Meyer  and  Seeley.  The  outer  articular  face,  or 
that  on  the  ulnar  side,  is  broaa,  nearly  flat  transversely,  and 
forms  almost  a  right  angle  with  the  adjoining  side  of  the  shafL 
The  inner  face  is  shorter,  deeply  concave  transversely,  with  a 
thin  exterior  edge.  The  two  articular  faces  converge,  and  unite 
on  a  sub-triangular  olecranoid  process,  which  projects  proxi- 
mally  from  the  anconal  side  of  the  shaft,  thus  moving  between 
the  condyles  of  the  adjoining  metacarpal,  and  preventing  the 
flexure  of  the  joint  beyond  the  full  extension  of  the  wing.  On 
the  opposite  side,  between  the  articular  faces,  there  is  a  deep 
groove,  which  is  continued  some  distance  distally.  It  appar- 
ently contains  a  large  pneumatic  foramen.  The  distal  ena  of 
this  bone  presents  an  elliptical,  convex,  articular  face,  which 
does  not  entirely  cover  the  distal  surfaca  The  second  phalanx 
has  its  proximal  extremity  adapted  to  this  articular  face  by  a 
shallow  elliptical  cup,  which  does  not  extend  over  the  most 
proximal  portion  of  the  extremity.  The  distal  end  resembles 
m  everything  but  size  the  corresponding  part  of  the  first  phal- 
anx. The  next  or  third  phalanx  is  quite  similar  to  that  which 
precedes  it,  except  that  it  is  more  attenuated.  The  slender  ter- 
minal phalanx  appears  to  have  been  more  nearly  circular  at  its 
proximal  end,  although  apparently  compressed  toward  its  other 
extremity.  The  articular  surfaces  of  all  the  bones  preserved  are 
smooth  and  well  defined,  like  those  of  mammals  and  birds.  All 
the  bones  of  the  wing,  moreover,  even  the  carpals,  appear  to 
have  been  pneumatic. 

The  teeth  found  with  remains  of  this  species,  and  supposed  to 
belong  with  them,  are  very  similar  to  the  teeth  of  Pterodactyls 
from  the  Cretaceous  of  England.  Thev  are  smooth,  compressed, 
elliptical  in  transverse  outline,  pointed  at  the  apex,  ana  some- 
what curved. 

The  following  are  the  principal  dimensions  of  the  specimens 
mentioned  in  the  previous  description.  Some  of  the  measure- 
ments are  only  approximately  correct,  owing  to  the  distortion 
by  pressure  of  several  of  the  specimens : 

Mtasurtmtnis, 

Length  of  humerus  on  radial  side, 163*°"^' 

Length  on  ulnar  side, ..174* 

Greatest  diameter  of  articular  head, 38' 

Least  diameter  of  articular  head, 12* 

Greatest  diameter  or  width  of  proximal  end, 63* 

Greatest  diameter  of  distal  ena, 64* 

Vertical  diameter  of  shaft,  where  least, 29* 

Length  (minimum)  of  ulna,  or  larger  bone  of  fore-arm, 336* 
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Greatest  diameter  at  proximal  end, ! 48' 

Greatest  diameter  of  articular  surface, 46* 

Greatest  diameter  of  distal  end, 42* 

Greatest  diameter  of  radius,  at  proximal  end, 33' 

Greatest  diameter  at  distal  end, 28* 

Transverse  diameter  of  proximal  carpal, 51* 

Antero-posterior  diameter  of  proximal  carpal, 28* 

Greatest  diameter  of  articular  face  of  distal  carpal, 42* 

Length  of  lateral  carpal, 24* 

Length  (minimum)  of  metacarpal  of  wing-finger, 412* 

Length  of  first  phalanx  of  wing-finger, 428' 

Transverse  diameter  of  proximal  end, 63* 

Chord  of  greater  articular  surface, 30* 

Length  of  olecranoid  process, 20* 

Greatest  diameter  of  distal  end, 29* 

Greatest  diameter  of  distal  articular  surface, 35* 

Least  diameter, 8* 

Greatest  diameter  of  second  phalanx,  at  proximal  end, 35* 

Greatest  diameter  of  proximal  articulation,. 28* 

Greatest  diameter  of  distal  articulation, 20* 

Least  diameter, 6* 

Greatest  diameter  of  proximal  articulation  of  third  phalanx,  18' 

Least  diameter, 7* 

Greatest  diameter  of  proximal  articulation  of  fourth  phalanx,  10* 

Length  of  crown  of  tooth, 26* 

Antero-posterior  diameter  at  base, 9* 

Transverse  diameter  at  base, 6*6 

The  above  measurements  of  the  wing-bones  would  indicate 
for  the  entire  wing  a  length  of  at  least  eight  and  a  half  feet, 
and,  for  the  full  expanse  of  both  wings,  a  distance  of  eighteen 
to  twenty  feet  Tne  present  species,  therefore,  contains  some 
of  the  largest  ^*  flying  dragons  yet  discovered.  Its  main  dis- 
tinctive features  are  readily  seen  in  the  very  short  and  stout 
bird-like  humerus,  with  its  moderate  radial  crest,  and  large  dis- 
tal pneumatic  foramen ;  in  the  separate  radius  and  ulna,  diflFer- 
ing  greatly  in  size;  and  in  the  extremely  elongated  wing- 
metacarpai.  The  latter  character  renders  it  almost  certain  that 
the  species  belonged  to  the  short-tailed  or  true  Pterodactyls,  as 
in  the  other  groups  this  bone  has  been  found  to  be  invariably 
less  than  one-half  the  length  of  the  fore-arm.  The  large  laniary 
teeth  clearly  indicate  the  carnivorous  and  predacious  habits  of 
the  species,  and  its  food  was  doubtless  fishes,  which  it  captured 
probably  by  plunging  into  the  water,  like  the  Pelicans  and 
other  similar  birds. 

All  the  known  remains  of  this  species  were  found  in  the 
upper  Cretaceous  strata,  near  the  Smoky  River  in  Western 
Kansas. 
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The  existence  of  a  second  and  much  larger  species  of  Ptero- 
dactyl, in  the  same  strata  with  the  remains  just  described,  is 
clearly  indicated  by  a  number  of  specimens,  pertaining  to  four 
individuals,  which  were  discovered  last  summer  during  the  ex- 
plorations of  the  Yale  party  along  the  Smoky  River  and  its 
tributaines.  One  series  of  these  specimens  consists  of  the  greater 
portion  of  an  ulna,  part  of  a  radius,  the  distal  end  of  a  wing- 
metacarpal,  and  portions  of  the  corresponding  phalanges,  evi- 
dently belonging  to  the  right  wing  of  the  same  animal  The 
other  specimens  secured  are  equally  characteristic,  and  serve  to 
supplement  this  series. 

A  comparison  of  these  various  remains,  especially  the  bones 
of  the  fore-arm,  with  the  corresponding  parts  of  the  preceding 
species,  shows  several  important  differences,  aside  from  that  of 
size.  In  the  former  species,  the  ulna,  or  larger  anti-brachial 
bone,  has,  on  its  proximal  end,  two  large  articular  faces  for 
union  with  the  condyles  of  the  humerus,  and  between  them  a 
low  elevation,  which  extends  Only  to  a  line  joining  the  proxi- 
mal margins  of  these  surfaces.  In  the  large  species,  this  eleva- 
tion is  represented  by  a  very  prominent,  flattened  protuberance, 
which  projects  far  beyond  the  rest  of  the  proximal  extremity. 
The  smaller  articular  face  in  this  specimen,  moreover,  is  much 
less  inclined  from  the  axis  of  th^  shaft.  The  distal  ends  of  the 
same  bones  show  equalh'  marked  differences.  In  PL  occiden- 
talism the  articular  face  on  the  outer  side  extends  transversely 
only  to  the  margin  of  the  central  tubercle.  In  the  species  under 
consideration,  this  face  does  not  terminate  until  it  reaches  a  point 
opposite  the  uiiddle  of  the  corresponding  projection,  which  is 
much  more  compressed  than  in  the  smaller  specimen.  The 
radii,  also,  of  the  two  species  exhibit  essential  differences,  espe- 
cially in  their  proximal  extremities. 

The  metacarpal  bone  of  the  wing-linger  is  very  similar  at  its 
distal  end  to  that  of  the  species  above  described.  It  shows, 
however,  unmistakable  indications  of  a  median  ridge  on  its  au- 
conal  side ;  and  since  this  is  also  the  case  with  all  the  other  speci- 
mens preserved,  there  can  be  little  doubt  that  this  feature  was 
a  specilic  character.  The  remaining  portions  of  the  phalanges, 
so  far  as  the  present  material  allows  of  comparison,  show  no 
essential  differences  in  the  two  species. 

With  one  series  of  the  above  specimens,  a  small  bone  was 
found,  which  is  probably  the  distal  end  of  a  metatarsal.  In  its 
general  features  it  agrees  most  nearly  with  the  bone  figured  by 
Seele^  as  a  metacarpal  or  metatai'sal.*  The  fact  that  this  speci- 
men IS  nearly  solid  bone  would  be  an  argument  for  considering 

*  Oraithosauria,  plate  vi.,  figures  8  and  9. 
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it  the  latter,  as  all  the  wing-bones  examined  during  the  present 
investigation  are  clearly  pneumatic 

The  dental  characters  of  this  species  are  at  present  only 
known  from  a  single  crown  of  a  tooth,  found  with  one  series  of 
the  specimens,  and  from  two  larger  and  very  perfect  teeth 
found  by  themselves,  which  agree  so  closely  witn  the  former 
that  they  deserve  notice  in  this  connection.  These  specimens 
are  less  curved  and  less  compressed  than  the  teeth  referred  to  PL 
occidentalism  but  in  other  respects  they  are  nearly  identical. 

Mtaswrtmtnts. 

Greatest  diameter  of  ulna,  at  proximal  end, 67*    "*"• 

Greatest  diameter,  at  distal  end, 68* 

Greatest  diameter  of  radius,  at  proximal  end, 44* 

Transverse  diameter  of  wing-metacarpjal,  at  distal  end, 38*75 

Transverse  diameter  of  shaft,  at  junction  with  condyles,  .32* 
Autero-posterior  extent  of  outer  condyle,  on  palmar  side,. 34* 
Antero-posterior  extent  of  inner  condyle,  on  palmar  side,. 35* 
Transverse  diameter  of  proximal  end  of  first  wing-phalanx,41* 
Length  of  olecranoid  process  beyond  outer  articular  face,  32*5 
Transverse  diameter  of  supposed  metatarsal,  at  distal  end,14* 
Length  of  crown  of  small  tooth  found  with  above  remains,  18*6 

Antero-posterior  diameter,  at  base  of  crown, 7*25 

Transverse  diameter, 5* 

Length  of  large  isolated  tooth, 48* 

Antero-posterior  diameter  at  base  of  crown, 14* 

Transverse  diameter, 11 '3 

The  present  species  was  evidently  one  of  the  most  gigantic 
of  Pterosaurs.  It  was  at  least  double  the  bulk  of  Plerodaxitylus 
occidentall%  and  probably  measured  between  the  tips  of  the 
fully  expanded  wings  nearly  twenty-two  feet ! 

The  various  remains  on  which  the  species  is  based  were  dis- 
covered, in  July  last,  by  Lieut  J.  H.  Whitten,  U.  S.  A.,  Mr. 
O.  Harger,  of  Yale  College,  and  the  writer.  The  localities 
were  in  the  blue  shale  and  yellow  chalk  of  the  Upper  Cretace- 
ous, near  the  Smoky  Eiver,  in  Western  Kansas. 

Pterodactylus  velox,  sp.  nov. 

This  species,  which  was  apparently  about  two  thirds  the  size 
of  Pterodactylus  occidentalism  is  at  present  represented,  so  far  as 
known,  by  the  distal  end  of  a  right  metacarpal  of  the  wing- fin- 
ger, and  by  the  proximal  extremity  of  the  adjoining  first  pha- 
lanx. These  bones,  however,  are  among  the  most  characteristic 
parts  of  the  Pterosaurian  skeleton,  and  in  the  present  instance 
the  specimens  appear  to  show  several  points  of  distinction  from 
the  species  already  described. 

In  the  metacarpal  bone,  the  articular  distal  extremity  is 
smaller  in  proportion  to  the  size  of  the  shaft  which  supports  it, 
than  in  either  of  the  species  above  described    In  other  respects 
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it  appears  to  present  no  essential  diflference  except  that  of  size. 
The  first  phalanx,  however,  shows  in  its  proximal  end  several 
differences  which  are  clearly  of  specific  importanca  The  outer 
articular  surface  in  the  present  specimen  is  proportionally  much 
narrower,  and  has  its  posterior  margin  more  extended  proxi- 
mally.  There  is,  moreover,  no  indication,  on  the  inner  side  of 
the  bone,  of  the  large  obtuse  tubercle  which  is  a  prominent  fea- 
ture in  all  the  corresponding  specimens  of  the  other  two  spe- 
cies. The  epiphysis  which  bears  the  olecranoid  process  has  ais- 
appeared  from  the  present  specimen,  leaving  an  elongated  oval 
depression,  with  a  well  denned  margin.  Both  of  the  above 
bones  are  somewhat  distorted  by  pressure. 

Transverse  diameter  of  wing-metacarpal,  at  distal  end, 26*    "". 

Proximal  extent  of  outer  condyle,  on  palmar  side, 22*6 

Proximal  extent  of  inner  condyle, 20* 

Transverse  diameter  of  shaft  at  junction  with  condyles,  --21* 
Antero-posterior  diameter  of  proximal  end  of  fiinst  pnalanx,38' 
Greatest  transverse  diameter, 12' 

The  specimens  of  this  species  at  present  known  do  not  afford 
perfectly  reliable  data  for  estimating  the  size  of  the  animal,  but 
the  wings,  when  fully  expanded,  were  probably  from  twelve  to 
fifteen  feet  in  extent  The  fossils  here  described  were  found 
by  the  writer,  in  July  last,  in  the  gray  cretaceous  shale,  on  the 
south  side  of  the  Smoky  River,  in  Kansas. 

Yale  College,  New  Haven,  Conn.,  Feb.  26th,  1872. 


Art.  XXX. — On  a  new   method  of  measuring  the   Velocity  of 

Rotation;  by  Prof.  A.  E.  Dolbear. 

While  experimenting  with  the  gyroscope,  I  have  often 
wished  to  know  its  velocity,  but  knew  of  no  way  to  determine 
it  when  it  was  set  in  motion  in  the  usual  way  with  a  string.  I 
have  lately  found  a  simple  and  exact  way  of  doing  this,  and  a 
description  of  the  plan  may  be  of  interest  to  others,  as  it  can  be 
used  to  measure  the  velocity  of  wheels  of  every  size,  and  every 
possible  speed,  without  inconvenience  and  without  expense. 

If  a  short  piece  of  wire  be  soldered  to  the  end  of  one  branch 
■of  a  common  tuning  fork,  one  end  of  the  wire  projecting  a 
little  on  one  side,  and  the  fork  made  to  vibrate  at  the  same  time 
that  the  point  of  the  wire  is  drawn  over  a  piece  of  smoked  glass, 
an  undulating  line  is  made,  and  if  the  rate  of  vibration  oi  the 
fork  is  known,  the  velocity  of  the  moving  hand  can  be  found 
by  counting  the  number  of  undulations  in  an  inch  on  the  glass. 
T^is  has  been  used  to  determine  linear  velocity ;  but  it  can  also 
be  applied  to  rotary  with  great  precision.     I  have  a  large  fork 
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with  branches  eight  inches  in  length  that  vibrates  one  hundred 
and  seventy-one  times  in  a  second  as  determined  by  a  resonant 
tube ;  it  has  copper  wire  fastened  to  one  branch  and  projecting 
about  one-fourtn  of  an  inch, — made  for  showing  to  a  class  the 
waving  line  upon  smoked  glass.  A  brass  disk  four  inches  in 
diameter,  mounted  gyroscopically,  was  smoked  upon  one  side 
and  set  revolving  by  a  string.  The  vibrating  fork  was  then 
brought  to  it  in  such  w  manner  that  its  vibrations  were  along 
the  radius  of  the  disk,  but  as  soon  as  it  touched  it  bounded 
away  and  nothing  could  be  determined  with  it.  A  cone  of  india 
rubber^  about  a  quarter  of  an  inch  in  height,  was  then  fastened 
with  sealing  wax  near  one  end  of  the  branch,  and  this  tried  as 
before  with  entirely  satisfactory  results,  the  markings  being 
well  defined  and  unmistakabla 

When  the  number  of  vibrations  the  fork  makes  a  second  is 
known,  and  the  number  of  undulations  made  once  round  the 
disk,  the  former  number  divided  bv  the  latter  will  give  the 
rate  per  second  of  velocity.  Tljus  if  the  fork  made  100  vibra- 
tions in  a  second  and  tne  disk  turned  round  but  once  in  the 
same  time,  it  is  evident  that  there  would  be  a  hundred  undula- 
tions on  it,  and  if  the  disk  turned  60  times  a  second,  there  would 
be  but  two  undulations  for  each  revolution.  In  any  case,  if  a 
equals  the  number  of  vibrations  per  second  of  the  fork,  and  h 
equals  the  observed  number  of  undulations  in  a  single  turn  of 

the  disk,  then  V=-y^. 

o 

A  single  wave,  or  even  half  of  one,  is  sufficient  for  determina- 
tion if  the  length  be  measured  in  degrees,  in  which  case  if  d  = 

the  length  of  one  wave  in  degrees,  the  formula  will  stand  V=ggQ* 

If  the  rotation  be  very  rapid  the  quickest  possible  touch  is 
needed  or  the  undulations  will  return  and  confuse  each  other  ; 
but  this  is  not  troublesome  at  any  speed  I  have  been  able  to 
obtain,  which  is  in  the  neighborhooa  of  90  per  second. 

I  have  found  that  a  common  pocket  tuning  fork,  either  an 
A  or  a  C,  answers  very  nicely  with  one  of  india  rubber  fastened 
as  before.  So  far  as  I  now  know,  the  swiftest  motion  that  has 
been  given  to  a  disk  was  that  in  Foucault's  apparatus  for  show- 
ing the  motion  of  the  earth  which  he  estimated  at  from  150  to  200 
revolutions  per  second.  Such  a  velocity  would  be  recorded  by 
from  2  to  8  undulations  of  a  C  fork,  making  512  vibrations  per 
second.  If  it  would  not  be  best  to  smoke  the  disk,  a  piece  of 
white  paper  can  be  pasted  uix)n  it  and  smoked  without  burning, 
and  it  answers  every  purpose.  To  the  certainty  and  ease  of 
this  method  may  be  added  another  advantage,  that  the  slightest 
touch  needed  for  this  cannot  sensibly  retard  the  motion  of  the 
disk,  as  any  mechanical  fixture  attached  for  such  a  purpose 
must  do. 

Physical  Laboratory,  Bethany  Ck>llege,  Bethany,  W.  Ya..  January  19. 
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Abt.  XXXL — Gh'een  Mountain  Oeology.     On  the  Quartzite;  by 

James  D.  Dana. 

(Continued  from  page  186). 
2.    QUARTZITE   OF    POUGHQUAG,   DUTCHKSS  Co.,   N.   Y. 

The  town  of  Poughquag  is  situated  on  the  road  from  Paw- 
ling (a  village  on  the  Harlem  railroad)  to  Poughkeepsie,  and  is 
about  five  and  a  half  miles  northwest  of  Pawling,*  near  the 
parallel  of  41^  38'. 

In  order  to  arrive  at  the  true  relations  of  the  Poughquag 
quartzite,  the  position  and  age  of  the  other  rocks  of  the  r^on 
must  be  considered. 

1.  Taconic  rocks. — As  has  been  stated  (p.  184  of  this  volume) 
the  Stockbridge  limestone  extends  from  Canaan,  west  of  south, 
through  Dover  to  Pawling.  It  continues  beyond  this  latter 
place  southward  along  the  valley,  for  seven  or  eight  miles, 
where  both  valley  and  limestone  narrow  outf 

In  the  region  of  Pawling  the  limestone  dips  to  the  eastward 
at  a  large  angle,  between  55^  and  70° ;  ana  in  the  two  and  a 
half  miles  of  breadth  there  must  be  a  thickness  of  at  least 
3,000  feet,  perhaps  of  5,000  feet  Supposing  that  there  are  no 
.  folds — none  were  detected  by  us — the  thickness  would  be 
much  greater  than  this. 

West  of  the  Pawling  limestone  region  to  Poughkeepsie  on 
the  Hudson, — a  distance  of  twenty-one  miles,  directly  across 
the  strikes — the  rocks  all  the  way,  with  some  small  local  excep- 
tions, dip  easterly  (to  the  south  of  east)  the  observations  of  Mr. 
Gardner  and  myself  thus  confirming  those  published  in  Profes- 
sor Mather's  New  York  Geological  Eeport.  This  region  of 
easterly  dip  continues  eastward  of  Pawling  to  within  three 
milas :]:  of  New  Milford  (on  the  Ilousatonic),  or  twenty -seven 
milas  from  Pouglikeepsie. 

Leaving  Pawling  on  the  way  to  Poughquag,  goiiig  northwest- 
ward, you  pass  from  the  Stockbridge  limestone  (of  Pawling)  to 

♦  The  distances  given  in  this  paper  arc  air-lino,  not  road-line,  distancea 
f  I  am  not  yet  able  to  say  which  of  the  patches  of  limestone  to  ihe  south  of  this 
apparent  termination  is  a  continuation  of  the  Stockbridge  Umestone.  or  tliat  any  is 
so.  Tlie  abrupt  ending  of  the  bods  is  undoubtedly  due  to  the  presence  of  the 
Azoic  Highland  ridges  on  the  west  and  south,  alluded  to  beyond.  The  areas  about 
Williamsburg  au«l  along  the  Harlem  ndlroad  are  probably  continuations,  not  of  the 
Stockbridge  band,  but  of  other  bands  ot  limestone  lying  farther  to  the  easr — those 
of  Kent  hnd  New  Milford  (see  Percival's  map,  in  his  Geological  Report);  wliich. 
by  the  way.  ace  rding  to  sections  made  by  Mr.  Gardner  and  myself,  in  tlie  Hne  of 
New  Milfoni,  and  to  the  north,  aro  opposite  side.**  of  a  synclinal,  and  which,  with  the 
superincumbent  gneisses  and  schist-,  overlie  the  Stockbridge  limestone,  unless  a 
great  fault  intervenes. 

J  The  position  of  tlie  synclinal  axis  referred  to  in  the  preceding  noto. 
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mica  schist,  part  of  it  gneissoid  ;  and  this  schist  unquestionably 
underlies  conformably  the  limestone.  Along  the  plane  of  junction 
of  the  limestone  and  schist,  both  here  and  to  the  north,  occur 
beds  of  limonite,  which  are  a  result  of  the  alteration  of  iron- 
bearing  minerals  in  the  schist,  as  stated  by  Percival,  the  beds 
often  retaining  in  some  parts  the  structure  of  the  schist*  The 
strike  of  the  schist  is  N.  10°-W  E.,  and  the  dip  about  bO""  to 
the  eastward.  It  is  a  southern  extension,  as  recognized  by  Per- 
cival, of  the  schist  or  slate  of  Taconic  mountain.  It  has  the 
same  lithological  characters  as  the  rocks  of  Mt  Washington, 
the  principal  elevation  of  that  range,  which  is  situated  in  Massa- 
chusetts but  on  the  borders  of  Connecticut,  and  spreads  west 
into  New  York.  The  rock  passes  in  some  places  into  what  has 
been  called  talcoid  schist^  or  a  smooth  fine-grained  mica  schist, 
somewhat  greasy  in  feel  ;t  it  is  often  chloritic,  and  in  Salisbury 
and  some  parts  of  Mt  Washington,  as  Percival  states,  con- 
tains staurolite.  Quartz  seams  and  veins  are  common  in  many 
parts,  and  nests  of  chlorite  occur  occasionally  in  the  (juartz.:|: 

The  same  rock  occurs^also  in  Graylock,  near  Wilhamstown, 
Mass.,  which  may  be  looked  upon  as  a  northern  part  of  the 
range ;  and  even  a  chloritic  variety  occurs  in  the  Graylock 
region.  It  is  not  an  irrelevant  fact  that  the  schist  of  Mt  Mans- 
field, Vermont,  is  a  very  similar  mica  schist  to  that  of  Graylock, 
and  that  on  the  highest  }X)int  of  this  mountain  I  broke  oflT  a 
piece  of  chloritic  mica  schist  not  distinguishable  lithologically 
irom  a  specimen  I  collected  from  one  of  the  ridges  on  the  ascent 
of  Graylock. 

About  a  mile  and  a  half  southejist  of  Poughquag  (and  four 
from  Pawling)  the  mica  schist  is  left  for  a  light-gray  fiiie-grained 
thick-bedded  gneiss,  partly  granitoid.  The  gneiss  has  essentially 
the  same  strike  and  dip  as  the  overlying  mica  schist,  the 
strike  being  N.  10^-35''  R,  and  the  dip  mostly  50''  to  60°  to  the 

*SpeciineDS  C'>llected  by  Mr.  Charles  A.  Brinlej  at  Richmond,  Mass.  show  that 
the  principal  one  of  the  minerals  there  altered  to  limonite  in  sideritc  (spathic  iron 
or  carbonate  of  iron).  The  limestone  in  some  limonite  localities  is  the  underlying 
rock. 

f  The  talcose  schists  of  early  writers  on  the  Taconic  rocks  and  other  schistose 
strata,  or  magnesian  slates  of  Emmons,  are  shown  in  the  Vermont  Geological  Report 
(p.  425)  to  be  mainly  a  very  fine  grained  mica  schist  in  which  the  mica  is  more  or 
less  hydrous ;  and  the  term  talco^  schist  is  used  for  it  Although  looking  and  feel- 
ing like  a  talcose  schist  it  contains  only  a  per  cent  or  two  of  ma^esia.  Prof.  T. 
Sterry  Hunt  has  confirmed  this  conclusion  in  his  study  of  both  Vermont  and 
Canada  riKsks. 

}  I  have  examined  the  rocks  of  Taconic  Mountain  myself  only  in  Mt.  Wasliing- 
ton.  Percival,  in  his  Geological  Report  of  Coimeeticuti  describes  the  rock  of  -'  Ta- 
conic Mountain "  as  fine-grained  micaceous  or  talcn-micaceous  schist  containing 
garnet  and  staurolite.  He  adds,  '*  Sometimes  it  is  greenish  and  sub-chl  >ritic,  with 
■eainM  and  patches  of  compact  green  chlorite,  and  yet  accompanied  with  the  same 
minerals  [garnets  and  staurolites].  This  is  particularly  the  case  in  the  south  and 
northeast  part  of  Taconic  Mountain." 
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eastward.     This  gneiss  is,  therefore^  conformable  to  the  9chisi^  amd 
an  inferior  bed  of  the  Taconie  series. 

2.  Poughquag  and  more  western  limestones. — ^West  of  this 
gneiss,  about  Poughquag,  there  is  a  great  limestone  formation, 
which,  judging  from  the  width  of  the  area  and  its  dip,  is  as 
thick  as  that  at  Pawling.  It  has  the  same  strike  with  tbat 
rock,  or  N.  80^-40^  E.,  with  the  dip  also  about  the  same,  or 
40°  to  60^  to  the  southeastward  This  range  of  limestone 
extends  northward,  and  although  interrupted  for  some  distance, 
appears  to  be  the  same  with  tnat  which  Peicival  and  Maiher 
lay  down  as  passing  through  eastern  Washington,  western 
Amenia,  Boston  Comers,  by  the  east  side  of  Winchell's  Mount- 
ain (a  rid^e  just  southwest  of  Boston  Comers),  to  Copake  on 
the  east  side  of  Ancram  Creek  valley.  -It  is  distinct,  according 
to  Mather,  from  another  limestone  range  in  Copake.  which  lies 
on  the  tvest  of  Ancram  Creek  yalle^,  and  stretches  south  on  the 
west  of  Winchell's  Mountain  to  Pme  Plains  and  Stiasing,  and 
thence,  by  Wappinger  Creek  valley,  to  Bam^at  on  the  Hud- 
son— ^a  range  of  limestone  called  by  Mather  the  Bamegai  lime- 
stona  Mather  speaks  of  another  intermediate  line,  extending 
from  Stamford,  tnrou^h  Washington,  and  half  a  mile  east  <h 
Yerbank;  and  this  line  appears  a^in  at  Arthursbuig  and 
Beekman,  and  continues  down  Fishkill  Creek  to  Matteawan  on 
the  Hudson.* 

Calling  the  Pawling  (or  Stockbridge)  limestone  Na  I,  the 
Poughquag  and  eastem  Copake  is  No.  IT;  the  Arthursbuig 
and  Fisnkill  Creek,  No.  Ill ;  the  western  Copake,  Pine  Plains, 
Stissing  and  Bamegat  (Barnegat  limestone),  No.  IV. 

In  an  excursion  to  Poughkeepsie,  we  passed  No.  Ill  at 
Arthursburg,  ten  miles  from  Poughkeepsie,  and  No.  IV,  or 
the  Bamegat  limestone,  at  Manchester,  three  miles  from  Pough- 
keepsie. Bamegat  is  a  place  on  the  Hudson,  about  four  miles 
below  Poughkeepsie. 

The  limestones  in  Nos.  Ill  and  IV  may  in  many  places  be 
seen  to  be  underlaid  and  overlaid  by  clay-slate,  the  prevailing 
rock  of  the  region  from  the  meridian  of  Poughquag  to  the 
Hudson  Eiver.f  Whether  the  four  ranges  of  limestone  diflFer 
in  age  is  not  yet  ascertained.  Faults  undoubtedly  occur  over 
the  region,  so  that  the  uniform  easterly  dip  is  no  proof  that 
the  westem  strata  are  the  older.     The  folds  in  the  slates  sup- 

*  Mather  has  an  obvious  error  in  his  statements  about  this  band  and  the  first 
of  the  bands  here  mentioned ;  for  he  makes  the  first  to  extend  to  Fishkill,  and 
the  one  lasc  mentioned  to  croaa  that  and  extend  to  Poughquafr.  The  g^reat  bands 
of  limestone  arc  not  continuous  lines,  owing  probably  to  the  irregular  manner  in 
which  the  rocks  have  been  faulted  and  the  subjacent  slates  uplifted ;  but  the  parti 
of  each  have  a  nearlj  common  direction.    The  region  requires  a  cnrefVil  survey. 

f  With  the  slate  there  are  extensive  beds  also  of  compact  slate-rock  or  argilla- 
ceous sandstone. 
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posed  to  exist  there  by  the  Professors  Eogers  we  found  no  cer- 
tain proof  of,  but  were  rather  disposed  to  believe  in  a  series  of 
faults  and  monoclinal  uplifts. 

The  Poughquag  limestone  is  bluish  and  less  perfectly  crystal- 
line than  the  Pawling;  and,  both  the  limestones  ana  the 
slates  show  a  continued  diminution  in  the  degree  of  inetamorphic 
changes  as  you  go  farther  west  The  Bamegat  is  very  slightly 
crystalline,  and  evidently  contains  fossils,  as  has  been  reported, 
although  none  have  yet  been  found  that  could  be  determined ; 
and  the  slates  pass  ftt)m  micaceous  or  talcoid  schists  to  simply 
glistening  slates,  and  in  some  places  to  earthy  slates,  which  are 
almost  shales. 

The  question  is  especially  important  tere,  whether  the 
Poughquag  limestone  (No.  11)  is  older  than  the  Pawling  (Stock- 
biidge),  or  whether  it  is  the  same  rock,  separated  jfrom  the 
Pawling  by  a  fault  along  the  eastern  side  oi  the  Poughquag 
limestone,  accompanied  by  an  uplift  carrying  upward  the  mica 
schist  and  the  suDJacent  gneisa  The  existence  of  such  a  fault 
was  strongly  suspected  Doth  by  Mr.  Gardner  and  myself,  on 
the  ground  of  the  nearly  equal  extent  of  the  Poughquag  and 
Pawling  limestones ;  and  it  further  seemed  probable  that  this 
fault  and  the  uplift  were  but  a  southern  portion  of  a  north  and 
south  series  of  similar  faults  and  uplifts,  which  resulted  in  the 
making  of  Mt  Washington  and  the  rest  of  the  Taconic  range ; 
these  elevations,  like  the  elevated  gneiss  near  Poughquag,  stand 
along  the  east  side  of  this  supposed  line  of  fault  Grneiss  is  only 
an  occasional  rock  as  far  west  as  Poughquag,  and  wherever  it 
occurs  among  the  schists  and  clay-slate  it  appears  to  be  evidence 
of  a  great  uplift  The  identity  of  the  two  limestones  is  also 
favored  by  the  fact  that  limonite  beds  occur  in  Amenia  between 
the  limestone  range  No.  11  and  the  underlying  schist,  just  as 
they  do  in  Pawling  between  No.  I  and  the  underlying  schist 

8.  Archcean  rocks, — Besides  the  limestones  and  Taconic  schists 
and  gneiss,  there  is.  near  Poughquag,  in  still  more  intimate 
connection  with  the  auartzite,  rocks  of  the  Azoic  age,  a  continu- 
ation of  the  Highland  range  of  New  Jersey — a  range  recognized 
as  Azoic  first  by  H.  D.  Bogers,  and  shown  to  continue  into 
Dutchess  county  by  Logan  and  Hall  (this  Journal,  II,  xxxix, 
96).  They  are  probably  Laurentian,  as  stated  by  Logan  and 
HaH  that  is,  they  are  equivalents  of  the  oldest  known  Azoic 
rocks  of  Canada.  But  as  this  point  is  not  definitely  settled, 
and  since  the  term  Azoic  has  been  ruled  out  by  facts  proving 
that  the  era  was  not  throughout  destitute  of  life,  I  propose  to 
use  for  the  Azoic  era  and  its  rocks  the  general  term  Jrcficean  (or 
Arche'an),  fixjm  the  Greek  dpxaioi,  pertaining  to  the  beginning* 

*  Whatever  part  of  the  Archaean  beds  are  proved  to  belong  to  an  era  in  which 
there  was  life,  will  be  appropriately  styled  the  Archeomnc,  Thia  term  avoida  the 
ofajectioD  which  Eozoio  derives  fh>m  the  doobtfal  nature  of  the  Boaonm. 


264  J.  D.  Dana  on  the  Green  Mountain  Quarigite, 

These  Archa&an  rocks  of  the  Highland  ranm  are  exposed  to 
view  in  a  deep  cat  on  the  unfinished  Hartfora  &  Fishkill  Bail- 
road,  within  a  mile  of  Poughquag.  The  light-gray  gneiss  east 
of  Poughquag,  above  refernsd  to,  lies  to  the  north  of  the  stage- 
road;  while  800  or  400  yards  to  the  south  of  it,  and  in  sogbt 
from  it,  there  is  a  high  railroad  embankment,  leading  westward 
into  the  cut  The  Archa&an  rock*  is  a  coarsely  crystallized 
ffneiss,  containing  red  orthoclase  (feldspar),  some  white  albite 
^r  possibly  oligoclase),  and  in  places  a  little  hornblende,  with 
a  few  spots  of  magnetic  iron.  Some  portions  were  a  black- 
ish j^eiss.  The  strike  is  N.  40^^6^  E. ;  the  dip  is  nearly 
vertical,  but  varies  from  65^  to  the  southeastward,  to  80**  to 
the  northwestward,  while  mostly  70^  to  80^  to  the  southeast- 
ward. This  gneiss  was  thus  wholly  unconformable  to  that 
before  described,  and  also  widely  dilTerent  in  its  lidiological 
characters.  Some  layers  of  it  at  Brewster,  fifteen  miles  to  the 
east  of  south,  on  the  Harlem  railroad,  contain  zircons  and  are 
really  a  zircon  syenite ;  but  they  alternate  with  others  that  are 
simply  gneiss  A  bed  of  magnetic  iron  ore  is  worked  in  the 
vicinity  of  Brewster. 

It  should  be  here  stated  that  the  lithological  distinction  of 
this  Laurentian  area  in  Dutchess  county  was  first  noticed  by 
Percival,  who  defines  it  on  his  map,  and  numbers  it  K  S.  The 
locali^  above  described  is  situatea  at  the  very  extremity  of  his 
area  K  8. 

4.  QuarlzUe  formation, — The  quartzite  constitutes  a  northeast 
and  southwest  ridge  on  the  west  side  of  the  Archaean  range,  the 
two  being  parts  of  the  same  elevated  region.  The  height  of  the 
ridge  is  by  estimate  two  or  three  hundred  feet  above  the  Pough- 
quag plain.  The  railroad  track,  after  leaving  the  Archaean 
cut,  enters  a  deep  cut  through  the  quartzite.  The  latter  rock 
appears  to  rest  in  nearly  horizontal  layers  on  the  flanks  of  the 
Archaean  or  Laurentian  ridge.  The  contact  of  the  two  is  not 
in  sight ;  but  only  sixty  to  seventy  yards  intervene  between 
their  nearest  outcjrops,  and  the  small  valley  along  the  junction 
is  just  such  as  usually  occurs  when  two  meeting  rocks  are  of 
unequal  hardnesa 

The  quartzite  is  in  general  evenly  bedded.  While  there  are 
hard  compact  layers,  many  are  very  thin  and  friable,  looking 
sometimes  as  if  argillaceous,  though  really  consisting  of  fine 
quartz  sand.  This  finer  kind  is  often  a  little  silvery,  with  mica- 
ceous or  talcoid  scales,  and  sometimes  contains  traces  of  chlorite. 
The  stratification  varies  but  little  from  horizontidity,  and  the 
variations  are  in  large  undulations  toward  diflerent  points  of 
the  compass,  the  dip  being  mostly  but  5®  or  10°,  though  some- 
times 15®.  There  is  hence  no  conformahility  to  the  Archcean 
gneiss,  and  none  to  tfie  gneiss,  mica  schist,  or  limestone,  of  the 
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Taconic  series.  The  nearly  horizontal  beds  of  auartzite  He  on 
the  nearly  vertical  Archaean,  and  both  occur  witnin  a  few  hun- 
dred yams  of  the  steeply  indited  Taconic  beds.  The  rocks 
are  sparingly  faulted;  but  in  some  narrow  vertical  sections 
this  faulting  has  been  carried  so  far  as  to  obliterate  the  stratifi- 
cation ;  a  case  of  this  kind  is  represented  in  the  figure  on  page 
182.  . 

5.  Relation  of  the  Quartzite  to  the  Poughquag  limestone  adjoin- 
ing it — At  the  west  end  of  the  cut  we  open  upon  the  plain  of 
Poughquag,  and  come  immediately  to  the  Poughquag  lime- 
stone (No.  II).  There  is  no  section  exhibiting  the  quartzite 
and  limestone  together ;  yet  it  is  obvious  that  the  quartz  is  the 
inferior  rock,  and  that  the  two  are  unconformable..  Out- 
crops of  the  two  occur  within  200  yards  of  one  another  and 
on  the  same  level ;  and  while  the  quartzite  is  nearly  horizontal 
in  these  outcrops  as  elsewhere,  tne  limestone  in  the  nearest 
exposure  has  a  strike  of  N.  45®  to  50°  E.,  with  a  dip  to  the 
northwest  of  40°  to  45° ;  showing  not  only  unconformability 
to  the  quartzite,  but  also  a  wide  divergence  from  its  ordinary 
dip  in  the  region,  which  is  40°  to  50°  to  the  eastward. 

The  Poughquag  limestone  continues  westward  for  two  miles, 
and  becomes  to  the  west  interstratified  with  the  glistening 
clay -si  ate  of  the  rerion,  the  rock  which  is  the  prevalent  one 
all  the  way  to  the  Hudson,  fifteen  miles.  In  this  clay-slate, 
there  are  intercalations  of  limestone,  as  has  been  already  stated, 
but  7ione  of  quartzite, 

6.  Conclusions. — The  conclusions  that  appear  to  be  sustained 
by  the  observations  are : 

1.  That  the  quartzite  is  older  than  the  Poughquag  limestone, 
and  was  consolidated  and  jointed  before  the  deposition  of  the 
latter. 

2.  That  the  quartzite  is  older  than  the  rocks  of  the  Taconic 
beds  that  outcrop  between  Poughquag  and  Pawling,  and  uncon- 
formable to  them.  For  (1)  the  two  are  widely  diverse  in  posi- 
tion; (2)  beds  of  quartzite  are  nowhere  found  intercalated 
among  the  Taconic  beds,  or  overlving  them ;  and  (8)  the  Taconic 
beds  are  not  found  underlying  the  quartzite  between  it  and  the 
Archaean  rocks,  but  each  is  wholly  independent  in  all  respects 
of  the  other,  although  in  so  close  proximity. 

8.  That  the  Archsean  or  Highland  ridges  of  Dutchess  and 
Putnam  Counties,  N.  Y.,  were  Green  Mountain  heights  stand- 
ing in  the  sea  in  which  the  sands  of  the  quartzite  were  accu- 
mulated ;  for  (1)  the  beds  of  quartzite  rest  unconformably  on  the 
Archaean  rocks,  and  (2)  their  sands  were  evidently  sea  shore  or 
sand-flat  depositions.  [The  heights  were  probably  the  southern 
extremity  of  a  range  oi  Archaean  ridges,  now  lying  underneath 
the  Green  Mountain  formations,  the  origin  of  which  was  the 
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initial  step  in  the  making  of  these  mountains,  and  the  position 
of  which  modified  the  action  of  the  causes  depositing  later  beds, 
and  also,  by  their  unyielding  nature  or  resistance,  me  action  of 
forces  uplitting  them.] 

4.  That,  either  the  quartzite  was  a  ledge  within  or  aloi^  the 
shores  of  the  sea  in  which  the  limestone  was  deposited,  the 
two  being  unconformable  and  no  intermediate  beds  being  pres- 
ent ;  or  else  there  is  a  fault  between  the  a  uartzite  and  limestone, 
along  which  the  Archaean  rocks  (overlaid  by  the  quartzite)  were 
brought  up  to  their  present  position  so  as  to  be  on  a  level  with 
the  limestone  beds. 

The  latter  view  is  fiivored  by  the  fact  that  the  line  of  this 
supposed  fault  nearly  accords  with  that  to  the  north  between 
the  limestone  and  Taconic  gneiss.  The  former  view  is  supported 
by  the  fects  that  (1)  the  Taconic  slates,  schist  or  gneiss,  which 
ought  to  have  been  carried  up  on  top  of  the  Archsaan  rocks 
and  quartzite,  in  case  of  such  a  fault  or  uplift  on  its  east  side, 
nowhere  exist  in  the  vicinity  of  Poughquag,  and  are  not  known 
to  the  south,  along  the  Highland  range.  It  is  in  its  &.vor  (2)  that 
the  irregular  or  westward  dip  of  the  limestone  where  it  borders 
on  the  quartzite,  although  a  possible  result  along  a  fisiult,  is  such 
as  might  naturally  have  arisen  from  pressure  during  a  period  of 
uplift  against  a  resisting  ridge  like  that  of  the  Archaean ;  and 
(8)  that  a  similar  contact  of  limestone  and  quartzite  exists  in 
the  Canaan  region  (p.  183  of  this  volume)  which  cannot  be  due 
to  faulting,  since  the  knolls  and  ledges  of  quartzite  stand  isola- 
ted in  the  limestone  area,  so  that  faults  adequate  to  produce 
their  present  position,  cutting  around  the  irregular  areas,  are 
not  supposabla  The  factis  which  I  propose  to  communicate 
in  a  continuation  of  this  paper  may  throw  some  light  on  this 
doubtful  point. 

5.  That  the  clay-slates  which  directly  underlie  the  Pough- 
quag limestone  on  the  west,  having  a  thickness  of  at  least  10,000 
feet,  probably  represent  the  mica  schists  west  of  the  Pawling 
(Stockbridge)  limestone,  and  therefore  have  the  same  relation 
to  the  limestone  and  the  quartzite. 

It  is  a  remarkable  fact  that  in  this  Poughquag  region  no  beds 
intervene  between  the  Archaean  and  the  quartzite,  although 
some  pre-Siliirian  strata  might  reasonably  be  looked  for,  and 
none  between  the  quartzite  and  the  limestone,  although  so  great 
a  thickness  of  strata  really  exists  in  the  vicinity  inferior  to  the 
limestone. 
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Art.  XXXIL — Descriptions  of  two  new  starfishes^  and  a  Ori- 
noid^from  the  Oincinnati  grotip  of  Ohio  and  Indiana;  by  P. 
B.  Meek.* 

PalaAlSTEr?  Dyeri  Meek. 

Among  the  specimens  loaned  to  me  for  study  and  description 
by  Mr.  Dyer,  tnere  is  a  very  imperfect  example  of  one  of  the 
largest  known  Silurian  star-fishes.  When  entire,  it  must  have 
been  from  five  to  five  and  a  half  inches  in  diameter  across  from 
end  to  end  of  the  rays  of  opposite  sides ;  while  its  disc,  as  seen 
in  a  flattened  condition,  measures  about  two  inches  in  d[iameter. 
As  near  as  can  be  determined  from  the  published  description  of 
Paloeaster  granvhsa  of  Hall  (which  has  not  yet  been  figured), 
this  very  large  specimen  would  seem  to  be  related  to  that 
species,  and  may  possiblv  be  the  same.  Still,  fix)m  its  much 
larger  size  (P.  granulosa  being  described  as  "  of  medium  size  "), 
as  well  as  from  the  want  of  exact  conformity  of  some  of  its 
details  of  structure,  I  am  led  to  believe  it  distinct  The  speci- 
men, however,  is  unfortunately  much  obscured  by  the  aaher- 
ing  matrix,  and  detached  and  confusedly  mingled  spines.  Like 
P,  graniUosa,  it  has  the  dorsal  side  composed  of  numerous  small 
pieces,  bearing  very  small  short  spines.f  These  pieces,  how- 
ever, are  not,  as  described  in  that  species,  "  tuberculose,"  but 
merelv  convex,  while  the  dorsal  pores  passing  through  the  su- 
tures Tbetween  them,  are  apparently  so  large  that  the  pieces  only 
seem  to  connect  with  each  other  by  a  few  salient  points,  so  as 
to  form  a  kind  of  reticulated  structure ;  a  feature  not  men- 
tioned in  P.  granulosa. 

Again,  while  agreeing  with  that  species  in  having  its  margi- 
nal and  adambulacral  piece  convex,  small,  tuberculose  or 
coarsely  granular,  as  wide  as  long,  and  altematelv  arranged, 
it  apparently  presents  the  important  difference  of  naving  very 
nearly  the  same  number  of  pieces  in  each  of  these  ranges, 
instead  of  nearly  twice  as  many  in  the  inner  as  in  the  outer 
range.  It  likewise  shows  indications  of  a  few  disc  plates  inter- 
calated, on  the  ventral  side,  between  the  marginal  range  and 
the  inner  adambulacral  pieces  in  the  only  axillary  space  of  that 
side  exposed ;  which  character,  if  it  really  exists,  would  sepa- 
rate it  perhaps  generically  from  P.  granulosa^  A  comparison  of 
better  specimens  would  probably  also  show  other  differences. 

Each  piece,  on  the  ventral  side,  shows  a  small  central  pit  for 

*  Figures  and  descriptionB  of  these  fostils  art  to  appear  m  the  Ohio  Oeological 
Report 

f  The  spines  are  articulated,  and  not  merely  projecting  points  of  the  dorsal 
pieces  themselves. 
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the  articulation  of  a  spine,  measuring  from  016  to  0*28  inch 
in  length,  and  about  0*04  inch  in  thickness,  and  consequently, 
distinctly  larger  than  those  of  the  dorsal  side.  On  the  dcnrsal 
side,  the  so-called  madreporiform  body  can  be  seen  near  the 
margin  of  the  disc,  in  one  of  the  axils  between  two  of  the 
ranges.  It  is  nearly  flat,  of  a  transversely  suboval  or  subtri- 
lobate  form,  the  lobed  side  being  directed  inward ;  while  the 
little  divisions  are  seen  radiating  and  bifurcating  inward  on  the 
middle  lobe,  and  laterally  on  the  lateral  ones,  like  the  nerves 
of  the  pinules  in  some  kinds  of  ferns. 

From  some  of  the  characters  imperfectly  seen  in  tbe  species, 
it  is  possible  that  better  specimens  may  show  it  to  belong  to  the 
genus  Petrdster,  and  render  it  necessary  to  write  its  name  Pttras- 
ter  Dyeri.  The  structure  of  the  dorsal  side  of  Petrasier  is,  I 
believe,  not  certainly  known.  In  the  published  species  of 
PulcecLsier,  the  dorsal  pieces  are  illustrated  as  if  close-ntting,  or 
at  least  without  very  obvious  pores  passing  between  the  pieces. 
Indeed,  it  was  originally  supposed  tnat  the  dorsal  pores  passed 
through  these  jneces,  insteaa  of  through  the  sutures  between 
them,  and  this  was  mentioned  in  the  generic  description  as  one 
of  its  most  important  characters.  I  nave  no  typical  examples 
of  that  genus  at  hand,  showing  the  dorsal  side ;  out  as  no  sucli 
characters  are  shown  in  the  figures  of  any  of  the  published 
species,  or  alluded  to  in  connection  with  the  genus,  in  later 
publications,  we  may  perhaps  infer  that  it  would  not  now  be 
insisted  upon  as  an  essential  character  of  the  genus. 

Locality  and  position, — Cincinnati  group  of  the  lower  Silurian ; 
from  the  horizon  of  about  one  hundred  feet  below  the  tops  of 
the  hills  at  Cincinnati,  Ohio;  where  it  was  discovered  by  Mr. 
C.  B.  Dyer,  to  whom  I  have  dedicated  the  species. 

Stenaster  grandis  Meek- 
Attaining  a  very  large  size,  with  the  body  or  disc  compara- 
tively small,  or  only  of  the  breadth  of  the  united  inner  ends  of 
the  nve  rays.  Rays  long,  slender,  gradually  tapering,  and  very 
flexible,  widest  at  their  immediate  connection  with  the  body, 
where  they  seem  to  be  more  or  less  depressed,  but  becoming 
more  nearly  terete  farther  out  Dorsal  side  of  body  and  arms 
composed  of  numerous  subtrigonal  pieces  that  rise  into  pointed 
tubercles,  or  sometimes  assume  almost  the  character  of  short 
spinules,  and  are  arranged  in  quincunx,  so  as  to  form  about 
eight  rows  near  the  middle  of  the  rays  ;  those  of  the  outer  two 
rows  being  a  little  larger  than  the  others.  Dorsal  pores  ap- 
parently rather  large,  and  passing  through  between  the  concave 
sides  of  contiguous  pieces.  Ventral  side  of  body  unknown- 
That  of  the  rays  composed  of  the  usual  single  row  of  trans- 
verse adambulacral  pieces  on  each  side  of  the  well  defined^ 
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rather  deep,  and  moderately  wide  ambulacral  furrowa  Adam- 
bulacral  pieces  rather  more  than  twice  as  long  as  wide,  with  their 
longer  diameters  at  right  angles  to  the  ambulacral  ihrrows,  and 
rounding  over  from  end  to  end  so  as  to  be  most  prominent  in 
the  middle  ;  while  they  do  not  connect  with  each  other  by  flat 
sides,  but  have  little  projecting  processes,  and  corresponding 
sinuses,  apparently  for  the  purpose  of  imparting  greater  flexi- 
bility to  tne  rays. 

Breadth  of  body,  0*68  inch;  length  of  rays,  2*40  inches; 
breadth  of  same  at  their  connections  with  the  body,  0*86 
inch.  Diameter  across  from  the  tips  of  rays  on  opposite  sides, 
about  6*60  inches. 

Not  having  seen  the  under  side  of  the  body  of  this  species, 
I  am  not  quite  sure  that  it  is  exactly  congeneric  with  Mr.  BU- 
ling's  typical  species  of  Stenaster,  It  does  not  show  the  peculiar 
contraction  of  the  inner  ends  of  the  rays,  seen  in  his  H  SaUeri^ 
from  which  it  also  differs  in  a  marked  degree  in  the  much 
greater  length  and  slendemess  of  its  rays.  In  these  characters, 
however,  it  agrees  more  nearly  with  his  S,  pvlcheUus  and  & 
Htixleyi;  though  it  differs  from  the  first  specifically,  in  having 
proportionally  larger  rays,  with  more  numerous  dorsal  pieces, 
and  in  attaining  a  much  larger  size.  I  had  suspected  that  it 
mi^ht  possibly  be  the  S.  HuxUyi,  but  on  comparing  drawings, 
ana  the  foregoing  description,  sent  to  him  fcr  that  purpose, 
with  his  typical  specimen  of  S,  Hvxleyi^  Mr.  Billings  writes  that 
he  hiw  no  aoubt  whatever  that  it  is  entirely  distinct 

The  specimen  shows  a  few  short  spines  connected  with  the 
adambulacral  pieces ;  but  neither  their  exact  mode  of  attach- 
ment, nor  their  arrangement,  can  be  very  clearly  made  out 
They  seem,  however,  to  connect  with  these  pieces  along  their 
joining  edges,  instead  of  springing  from  their  crests. 

Adopting  the  suggestion  already  made  by  another,  that  the 
name  ^Stenaster  for  tnis  group  should  be  replaced  by  McCoy's 
name,  UrastreUa^  previously  suggested,  incidentally,  for  ap- 
parently congeneric  forms,  the  name  of  the  species  here  de- 
scribed would  become  Urasirella  grandis. 

Locality  andpositioru — Upper  part  of  the  Cincinnati  group  at 
Richmond,  Indiana.  I  am  under  obligations  to  Mrs.  M.  P. 
Haines  of  Richmond,  for  the  use  of  the  only  specimen  I  have 
seen  of  this  species,  which  was  discovered  by  her  at  that  place, 
some  time  back.  It  may  not  be  out  of  place  to  state  here,  that 
this  lady  has  by  her  own  zeal  and  industry,  stimulated  by  a 
taste  for  scientific  studies,  succeeded  in  getting  together  one  of 
the  finest  and  most  valuable  private  collections  of  minerals  and 
fidssik  in  the  West  .^ 
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Body  of  about  medium  size,  globose-obconoidaL  Sub-basal 
pieces  apparently  not  developed,  or  very  small.*  Basal  pieces 
short  and  pentagonal.  First  primary  radials  of  comparatively 
moderate  size,  presenting  a  general  pentagonal  outline ;  second 
a  little  narrower  than  tne  nrst  but  of  nearly  the  same  length, 
with  a  general  heptagonal  outline ;  third  a  httle  narrower  than 
the  first,  but  of  nearly  the  same  length,  with  a  general  pen- 
tagonal form.  Secondary  radials,  consisting  of  about  four 
pieces  in  succession,  on  each  upper  sloping  side  of  each  third 
primary  radial ;  the  first  two  or  three  of  each  series  only 
about  one-third  smaller  than  the  second  primary  radials,  while 
above  these  the  succeeding  pieces  soon  become  much  shorter 
free  brachials.  InterradiaJ  pieces  numerous,  small,  of  very 
unequal  size,  and  without  any  regularity  of  arrangement 
Anal  series  unknown,  but  probably  consisting  of  a  mesial  series 
of  hexagonal  pieces  resting  one  upon  anotner,  and  a  greater 
number  of  much  smaller  pieces  irregularly  arranged  on  each 
side.  Axillary  spaces  each  occupied  by  some  six  or  more  very 
small  pieces. 

Arms  ten,  rather  long,  simple,  widest  a  little  above  their 
bases,  and  thence  gradually  tapering  to  their  ends ;  composed 
of  very  short  pieces,  so  strongly  cuneiform  as  to  appear  almost 
to  taper  to  nothing  alternately  on  opposite  sides,  while  each 
supports  a  pinnule  at  its  thicker  end,  along  the  inner  margins. 
Pinnules  very  long,  moderately  short,  nearly  in  contact,  and 
composed  of  pieces  three  to  four  times  as  long  as  wide.  Sur- 
face of  body  plates  without  costae  or  striae ;  those  of  the  pri- 
mary and  secondary  radial  series  more  prominent  than  the 
much  smaller  pieces  filling  the  interradial  spaces,  and  thus 
forming  somewnat  flattened  ridges,  more  or  less  interrupted  at 
the  sutures,  and  abruptly  beveled  at  the  sides  ;  interradial  and 
axillary  areas  roughened  by  a  minute  projecting  central  point 
on  each  of  the  little  pieces  filling  them. 

Column  of  moderate  thickness,  apparently  nearly  round,  or 
perhaps  sub-pentagonal  near  the  base,  and  composed  of  alter- 
nately thicker  and  thinner  pieces,  the  former  of  which  project 
a  little  beyond  the  others. 

The  body  of  the  only  specimens  of  this  species  I  have  seen, 
are  too  much  distorted  by  pressure  to  afford  accurate  measure- 
ments, but  it  seems  to  have  been  about  0*45  inch  in  height,  by 

*  I  prefer  to  desig^nate  the  minute  pieces  sometimes  seen  at  the  coDoection  of 
the  body  and  column,  in  species  of  this  and  some  other  Silurian  tjpes,  as  sub-basal 
pieces,  rather  than  as  true  basals,  not  only  because  they  are  sometimes  absent  in 
species  of  the  same  genera,  but  because  precisoly  similar  pieces  are  sometimes 
intercalated  between  the  segments  of  the  column^  in  the  typta  in  which  they 
occur,  for  some  distance  below  the  body,  thus  indicating  that  they  belong  to  the 
oolumn. 
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a  little  less  in  breadth ;  while  its  arms  measure  0*07  inch  in 
breadth  at  the  widest  part,  a  little  above  the  top  of  the  body, 
where  about  eight  arm  pieces  may  be  counted  in  a  length  of  the 
same  extent 

This  species  will  be  readily  distin^ished  from  all  of  the  de- 
scribed forms  of  the  genus,  resemblmg  it  in  other  respects,  by 
haying  only  ten  simple  arms,  and  by  the  large  number  and 
small  size  of  its  interradial  pieces.  In  the  latter  character  it 
resembles  Q.  NeaUij  of  Hall,  from  which,  however,  it  differs 
materially  in  almost  every  other  respect,  but  more  particularly 
in  having  only  ten  instead  of  twenty  arms,  which  are  also 
stouter.  Its  mterradial  and  axillary  spaces  likewise  differ 
materially  in  not  being  distinctly  excavated,  and  in  having 
each  of  the  little  pieces  by  which  they  are  filled  provided  wil£ 
a  little  projecting  point 

The  specific  name  is  given  in  honor  of  Dr.  0.  P.  Baer,  of 
Richmond,  Indiana,  to  whom  I  am  indebted  for  the  use  of  the 
specimens  from  which  the  description  has  been  prepared. 

Locality  and  position, — Upper  part  of  the  Cincmnati  group  of 
the  Lower  Silurian,  at  Richmond,  Indiana. 

KOTE   ON  THE   GENUS  LICHEN OCBINUS. 

Since  the  publication  of  the  note  on  the  genus  Lvcheno- 
crinitSj  issued  in  the  January  number  of  this  Journal,  Mr. 
Dyer,  at  my  request,  sent  on  a  specimen  of  this  type  which 
I  had  seen  in  his  collection  last  summer,  that  shows  the  disc 
separated  from  the  matrix  in  such  a  manner  as  to  expose  b«)th 
the  upper  and  the  lower  sides.  In  this  one  alone,  of  all  the 
numerous  specimens  that  have  been  found,  there  is  on  the  flat 
or  under  siae,  a  small  central  opening,  that  I  have  supposed  to 
be  due  to  some  accident,  and  radiating  from  this,  are  seen 
numerous  regular  fine  raised  lines,  with  little  linear  furrows  of 
the  same  breadth  between  them.  In  looking  at  this  specimen 
alone,  without  any  knowledge  of  others,  one  could  scarcely 
entertain  a  doubt  that  this  opening,  situated  so  exactly  at  the 
center  of  radiation,  must  be  the  mouth,  and  the  minute  radia- 
ting ftirrows  the  ambulacral  canals.  A  careful  examination 
under  a  magnifier,  however,  shows  that  the  little  raised  lines 
between  the  furrows  bifurcate  regularly  several  times,  so  that 
the  little  furrows,  in  part,  do  not  reach  the  central  opening,  but 
end  abruptly  at  the  points  of  bifurcation.  Again,  as  has  al- 
ready been  several  times  stated,  specimens  that  grew  attached 
to  the  surface  of  some  smooth  body,  have  been  separated  from 
the  same,  so  as  to  show  the  under  surface  of  the  basal  layer,  or 
platform,  as  it  may  be  called,  of  the  disc ;  and  here  we  find  it 
without  any  openmg  whatever,  or  traces  of  radiating  striae,  on 
the  under  surface.  But  when  moistened,  and  examined  under  a 
magnifier,  these  regular  radiating  strise  can  be  seen  through  it& 
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thin  translucent  snbBtance  within.  In  namerons  other  instsnces 
where  these  basal  platforms  can  be  seen  still  firmly  attached  to 
their  original  station,  with  the  plates  of  the  ujpper  side  and  the 
internal  lamell»  wholly,  or  in  part  removed,  the  inner,  or  upp&t 
mde  of  this  platfonn  can  be  clearly  seen  to  be  withoat  a  tiaoe 
of  a  central  or  other  opening,  and  maiiced  by  namerooB  slender 
radiating  lines  corresponding  to  the  lamelho  of  the  interior.  A 
portion  of  these  striaa  can  be  distinctly  traced  to  the  cental 
point,  where,  instead  of  an  opening,  there  is  often  even  a 
minute  elevation.  It  is  also  worthy  of  note,  that  here,  on  the 
inner  sur&ces  of  these  basal  layers,  the  little  raised  radia- 
ting lines,  like  the  lamell»  within  the  disc,  do  not  increase  by 
hifurcaUnn,  but  by  the  iniexoalUion  of  shorter  ones  between  tb 
longer ;  so  that  if  we  were  to  place  the  specimen  mentioned 
above,  showing  the  central  opening  and  striae  of  its  under  side^ 
on  one  of  these  basal  platforms,  the  elevated  strias  of  its  under 
side  would  conform  to  the  little  furrows  of  the  platf<xm  in  sad 
a  manner  that  these  little  furrows  would  all  be  dosed. 

If  it  were  not  for  this  fiict,  and  the  absence  of  any  indica- 
tions, so  fiEur  as  yet  known,  of  any  minnte  openings  around  tfie 
base  of  the  penphery  of  the  disc,  at  their  connection  with  the 
bodies  upon  which  tney  grew,  I  should  be  half  inclined  to  sus- 
pect that  there  might  be  a  double  basal  layer  sometimes  ca^ 
Die  of  accidental  separation,  with  a  central  opening  to  an  m* 
ternal  mouth  through  the  upper  one,  and  numerous  minute 
ambulacral  canals  passing  to  this  opening  bettveen  the  two  hyen. 
The  bifurcating  strisa  on  the  fiat  under  side  of  this  specimen 
showing  the  opening,  can  hardly  be,  as  I  at  one  time  supposed, 
the  edges  of  the  internal  lamellsd  exposed  by  weathering,  because 
their  bifurcating  character  would  seem  to  show  that  they  do 
not  coincide  with  the* lamellsd  within,  but  with  the  interstieet 
between  them]  while  there  are  no  open  slits  between  these 
striae,  as  we  would  expect  if  they  were  the  edges  of  lamells, 
but  mere  furrows. 

As  I  have  already  remarked,  if  these  discs  are  really  bodies, 
they  must  belong  to  a  form  constituting  the  type  of  a  strongly 
marked  family  of  the  Oystoideaj  if  not  typical  of  a  more  im- 
portant section. 


Art.   XXXTIL — Note  on  Recurrent   Vision;   by  Prof.   C.  A 

Young,  of  Dartmouth  College. 

In  the  course  of  some  experiments  with  a  new  double  plate 
Holtz  machine,  belonging  to  the  college,  I  have  come  upon  a  veij 
eurious  phenomenon,  which  I  do  not  remember  ever  to  hare 
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seen  noticed.  The  machine  gives  easily  intense  Leyden  jar  ' 
sparks  from  seven  to  nine  inones  in  length,  and  of  most  daz- 
zling brilliance.  When,  in  a  darken^  room,  the  eye  is 
screened  from  the  direct  light  of  the  spark,  the  illumination 
produced  is  sufficient  to  render  everything  in  the  apartment 
perfectly  visible ;  and  what  is  remarkable,  every  conspicuous 
object  is  seen  twice  at  least,  with  an  interval  of  a  trifle  less  than 
one-quarter  of  a  second — the  first  time  vividly,  the  second  time 
faintly ;  often  it  is  seen  a  third,  and  sometimes,  but  only  with 
great  difficulty,  even  a  fourth  time.  The  appearance  is  pre- 
cisely as  if  the  object  had  been  suddenly  illuminated  by  a  light 
at  first  bright,  but  rapidly  fading  to  extmction,  and  as  if,  while 
the  illumination  lasted,  the  observer  were  winking  as  &st  as 
possible. 

I  see  it  best  by  setting  up  in  fit)nt  of  the  machine,  at  a  dis- 
tance of  eight  or  ten  feet,  a  white  screen  having  upon  it  a  black 
cross,  with  arms  about  three  feet  long  and  one  foot  wide,  made 
of  strips  of  cambric  That  the  phenomenon  is  really  subjective, 
and  not  due  to  a  succession  of  sparks,  is  easily  shown  by  swing- 
ing the  screen  firom  side  to  siae.  The  black  cross,  at  all  the 
periods  of  visibility,  occupies  the  same  place,  and  is  apparently 
stationary.  The  same  is  true  of  a  stroboscopic  disc  in  rapid 
revolution:  it  is  seen  several  times  by  each  spark,  but  each 
time  in  the  same  position.  There  is  no  apparent  multiplication 
of  a  moving  object  of  any  sort 

The  interval  between  the  successive  instants  of  visibility  was 
measured  roughly  as  follows:  A  tuning  fork,  making  92^ 
vibrations  per  second,  was  adjusted,  so  as  to  record  its  motion 
upon  the  smoked  surface  of  a  revolving  cylinder,  and  an 
electro-magnet  was  so  arranged  as  to  record  any  motion  of  its 
armature  upon  the  trace  of  the  fork :  a  key  connected  with  this 
magnet  was  in  the  hands  of  the  observer.  An  assistant  turned 
the  machine  slowly,  so  as  to  produce  a  spark  once  in  two  or 
three  seconds,,  while  the  observer  manipulated  the  key. 

In  my  own  case  the  mean  of  a  dozen  experiments  gave  0**22 
as  the  interval  between  the  first  and  second  seeing  of  the  cross 
upon  the  screen ;  separate  results  varying  from  0**17  to  0*'80. 
Another  observer  found  0*'24  as  the  result  of  a  similar  series. 

Whatever  the  true  explanation  may  turn  out  to  be,  the 
phenomenon  at  least  suggests  the  idea  oi  a  reflection  of  the  nerv' 
ous  impulse  at  the  nerve  extremities, — as  if  the  intense  impres- 
sion upon  the  retina,  after  being  the  first  time  propagated  to  the 
brain,  were  there  reflected,  returned  to  the  retina,  and  fit)m  the 
retina  traveling  again  to  the  brain  renewed  the  sensation.  I 
have  ventured  to  call  the  phenomenon  **  Becurrent  vision." 


SM  a  Ahbe—TMl  EtUpm  afHyt  Sun  fflWi. 

It  may  be  seen,  with  some  difficulty,  b^  the  help  of  an  indao- 
tion  oou  and  Leyden  jar ;  or  even  by  simpler  chaiginff  a  Lea- 
den jar  with  an  old  fiehioned  electrical  machine^  and  diaehaig- 
ing  It  in  a  darkened  room.  The  spark  must  be,  at  leas^  an 
inch  in  length. 

HaiioT«r,  Feb.  9, 187S. 


Abt.  lOKXlY, —ObBervatimB  an  the  Tokd  Edipee  of  the  Sun  ^ 
1869 ;  by  Clsyslakd  Abbs,  Director  of  the  Gmdnnati  Ob- 
servatory, Assistant  in  the  Office  of  the  Chief  Signal  Officer, 
Washington. 

Among  the  parties  organized  to  observe  the  total  edipee  of 
1869,  Aug.  7th,  that  sent  firom  the  Cincinnati  Obeervatory  was 
probably  favored  above  all  others  in  the  advantages  of  buAving 
a  comparatively  elevated  station  and  exquisite  atmosphere. 
The  publication  of  the  work  done  bv  this  party  has  been  de- 
layed by  the  &ot  that,  for  a  year  subse|(iuent  to  the  edipse,  I 
was  wholly  absorbed  in  the  labor  attendi^  the  maintenance  of 
the  "Weather  Bulletin  of  the  Cincinnati  Observatory,"  and  my 
subseauent  occupations  in  the  present  office  have  entirely  pie- 
ventea  me  thus  rar  £rom  even  attempting  the  reduction  of  oar 
observations;  the  original  note  booKs  are  at  present  packed 
away  with  the  library  of  the  observatory,  awaiting  the  removal 
and  rebuilding  of  tbiat  institution. 

My  own  attention  was  expressly  given  to  the  structure  of  the 
corona  and  coronal  streamers,  for  which  I  used  the  full  aperture 
of  an  exquisite  six-inch  objective  (one  that  had  received  a  prize 
at  the  Paris  Exposition  Universelle),  and  which  was  loaned  to 
the  eclipse  expedition  b^  Mr.  T.  G.  Taylor  of  Philadelphia. 
A  short  notice  of  the  principal  features  noted  by  myself  was 
sent  at  once  to  the  editor  of  the  Astronomische  NachrichtcD, 
but  has  not  yet  been  published,  and  I  therefore  take  the  liberty 
of  restating,  through  your  Journal,  the  simple  phenomena  that 
I  then  saw. 

Our  station  was  at  Sioux  Falls  City  (formerly  Ft  DakotaW, 
in  the  southeastern  comer  of  Dakotah  Territory,  latitude  44  , 
longitude  97°,  elevation  about  1,500  feet  above  sea  level,  in  the 
mi£t  of  an  extended  plateau. 

Bain  and  cloud  had  continued  up  to  a  few  hours  previous  to 
the  critic^  moment,  but  the  atmosphere  during  the  eclipse  was 
of  surpassing  steadiness  and  clearness.  The  altitude  of  the  bud 
at  the  time  of  totality  was  about  40°,  the  local  time  8i  P.  M.,  the 
duration  of  totality  four  minutes.  No  sooner  had  totality  begun 
than  after  sketching  in  most  of  the  prominences  as  points  of 
reference,  I  viewed  the  corona  without  darkening  glasses,  and 
with  a  magnifying  power  of  probably  120  diameters. 


a  Ahbe^ToUxl  Eclipse  of  the  Sun  of  1669. 
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The  whole  interval  of  totality  was  unfortunately  not  at  my 
disposal,  owing  partly  to  the  very  rough  and  faulty  stand  sup- 
porting the  telescope  (everything  had  to  be  transported  an  hun- 
dred miles  by  mules  into  a  wilderness),  and  partly  to  an  inter- 
ruption by  one  of  the  members  of  the  party  ;  but  there  seemed 
to  me  to  oe  no  doubt  of  the  facts  as  recorded,  nor  was  I  con- 
scious of  the  least  undue  emotion  that  might  have  interfered 
with  my  reliability  as  a  witness,  although  it  was  the  first  total 
eclipse  1  have  ever  had  the  pleasure  of  observing. 

As  seen  through  my  inverting  telescope,  the  structure  of  the 
largest  protuberance  on  the  right  hand  lower  limb  was  well 
made  out  The  neighborhood  of  the  sun  was  examined  to  a 
distance  of  its  own  diameter  (a  radius  of  possibly  one  d^ree 
from  the  sun's  center),  but  no  trace  of  tne  coronal  rays  as 
they  were  seen  by  others  of  my  party.  The* evidence  as  to  the 
existence,  shape  and  positions  of  these  streamers  as  given  by 
my  six  assistants,  was  conclusive  as  to  their  actual  appearance, 
with  the  usual  variations  as  to  detaila  That  they  were  not 
detected  by  the  six-inch  glass  was  probably  due  to  their  dif- 
fused light  and  the  small  field  of  view.  On  the  apparent-upper 
and  right  hand  limb  of  the  sun,  the  six -inch  glass  showed  the 
long  series  of  red  prominenC/Cs  depicted  in  the  photographs  pub- 
lished by  the  Naval  Observatory ;  above  the  greater  portion  of 
the  arc  of  the  sun's  limb  thus  covered,  and  extending  somewhat 

zeoitii.  further  to  the  ri^ht,  appeared  to 
^  rise  up  three,  and  possioly  more, 
conical  masses  of  pearly  light 
These  were  distinctly  contrasted 
against  the  light  diffused  as  the 
back^ound  of  the  field  of  view, 
and  there  was  every  evidence  that 
they  had  an  identical  structure 
ana  cause.  The  outline  of  each 
of  the  pearly  mountains  was  that 
of  a  rounded*  cone,  as  shown  in  the 
drawing,  exactly  resembling  the 
kilns  used  in  some  branches  of 
pottery,  and  other  manufacturea 
The  apices  of  the  cones  were 
blunted  or  truncated,  and  not  well 
defined ;  the  outlines  of  the  sides 
of  the  cones  were  quite  sharp 
down  to  within  a  few  minutes  of 
the  sun's  limb,  when  all  three  appeared  to  begin  to  lose  their 
distinctive  characteristics. 

The  height  of  the  apices  above  the  limb  varied  between  one 
half  and  two  thirds  of  the  solar  radius :  the  diameters  of  the 
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bases  of  tbe  cones  was  probably  induded  between  seven  and 
three  minutes.  Each  apex  was  of  a  slightly  dnsky  shade  com- 
pared with  the  body  of  the  cona 

The  most  interesting  feature  was  an  unmistakable  striatum 
upon  the  surfEk^  of  each  cone,  the  stri»  apparently  twisting 
spirally  around  up  to  the  apex  opposite  to  the  movement  <n 
the  hands  of  a  watch  as  represented  on  the  accompanying 
drawing. 

I  noticed  no  colorations  of  these  stri»  other  than  their  darker 
hua  The  details  of  this  striking  and  new  phenomenon  inte^ 
ested  me  so  much  that  I  naturafly  enough  lost  the  observation 
of  the  third  contact  The  pearly  cones  were  on  that  limb  of  the 
sun  from  which  the  moon  was  moving,  and  the  details  were 
every  moment  becoming  more  distinct,  when  the  growing  height 
of  the  bank  of  red"  protuberances  was  followed  by  the  too  speedy 
aprarition  of  the  glowing  sun  beneath. 

Chagrin  at  the  loss  or  miperfect  observation  of  the  tiiird  con- 
tact, caused  me  to  foi^et  to  note  whether  the  three  cones  con- 
tinned  in  view  for  any  number  of  seconds  thereafter.  From 
the  time  of  first  recopizing  the  peariy  cones  until  their  disap- 
pearance probably  thirty  seconds  elapsed  (I  am  writing  without 
my  note  book  or  other  aid  to  memoi^),  and  I  did  not  note  any 
cliange  in  the  appearance  of  the  striso.  The  middle  one  of  tbe 
cones  caught  my  eye  more  particularly,  and  the  impression  was 
that  the  other  two,  especially  that  on  the  right,  was  some  dis- 
tance behind  it,  or  possibly  obscured  by  a  cloud  of  haze  in  the 
solar  atmosphere. 

At  the  time  it  seemed  to  me  that  I  saw  in  the  central  cone  a 
column  of  smoke  and  hot  gas  ascending  high  above  the  area  of 
red  flame,  then  visible  on  the  surface  of  the  sun,  and  that  the 
other  two  cones  corresponded  to  other  areas  of  red  flame  fiur 
behind.  The  diflference  in  character  and  position  between  these 
cones  and  the  coronal  streamers,  as  observed  by  the  others  with 
the  naked  eye,  and  with  opera  glasses,  seemed  to  ai^e  that  the 
latter  were  very  probably  individual  and  subjective  phenomena 
or  that  they  originated  in  the  earth's  atmosphere,  while  the 
pearly  cones  existed  in  the  solar  atmosphere  and  constituted  a 
true  solar  corona^ 

My  long  delay  in  making  this  communication  to  the  scientific 
world  will  be  excused,  I  trust,  in  view  of  the  imperative  de- 
mands made  upon  my  time  during  the  two  years  that  have 
elapsed  since  the  eclipse  of  1869.  I  shall  be  deeply  interested 
to  learn  whether  the  phenomena  seen  by  myself  may  not  be 
repeated  on  some  other  occasion  and  be  studied  by  more  expe- 
rienced observers. 

I  may  add  that  I  had  hastily  provided  myself  with  a  Nicol's 
l^rism,  in  hopes  to  make  at  least  some  trial  of  the  nature  of  the 


A.  M,  Mayer — AdOfusUcaX  Mxperiments.  267 

coronal  light;  but  the  rude  apparatus  did  not  work  satisfacto- 
rily, and  I  confined  myself  to  detaUs  of  structure ;  indeed  in 
my  earnept  gaze  upon  the  novel  phenomena  I  quite  forgot  the 
polarizing  apparatus. 

Washington,  D.  C,  Feb.  6th,  1872. 


Art.  XXXV. — Acoustical  experiments,  showing  that  the  transla- 
tion of  a  vibrating  body  causes  it  to  give  a  wave-length  differing 
from  that  prodiu:ed  by  the  same  vibrating  body  when  stationary; 
by  Alfred  M.  Mater,  Ph.  D.,  Professor  of  Physics  in  the 
Stevens  Institute  of  Technology,  Hoboken,  N.  J. 

THE   APPARATUS. 

Four  tuning-forks  mounted  on  resonant  cases  and  giving  the 
note  UT',=256  complete  vibrations  per  second,  were  obtained. 
I  will  designate  them  as  Nos.  1,  2,  8,  and  4. 

Nos.  1  and  2  were  brought  into  perfect  unison  by  a  process 
to  be  described. 

No.  1  was  placed  before  a  lantern,  and  just  touching  one  of 
its  prongs  was  a  small  ball  (5  or  6™°  diam.^  of  good  cork,  sus- 
pended by  a  silk  fiber.  The  images  of  the  fork  and  of  the  cork- 
oall  were  projected  on  a  screen. 

No.  8  had  one  prong  weighted  with  wax,  so  that  it  gave  two 
beats  a  second  witn  No.  1  or  2. 

No.  4  had  the  ends  of  its  prongs  filed  off,  until  it  also  gave 
two  beats  per  second  with  1  or  2  ;  thus  No.  4  gave  two 
vibrations  a  second  more  than  No.  1,  while  fork  No.  8  gave 
two  vibrations  a  second  less  than  No.  1. 

THE    KXPERIHENTS. 

In  the  experiments,  one  to  seven  inclusive,  fork  No.  1  re- 
mains before  the  lantern,  with  the  suspended  cork-ball  just 
touching  one  of  its  prongs. 

JSxp.  1.  Fork  No.  2,  screwed  on  its  case,  was  held  in  the  hand, 
at  a  distance  of  80  to  60  feet  from  No.  1,  and  sounded ;  the 
ball  was  projected  from  the  prong  of  fork  1,  which  vibrated  in 
unison  with  2. 

JExp,  2.  I  stationed  myself  80  feet  distant  from  fork  No.  1,  and 
fork  No.  2  was  screwed  off  its  case  and  vibrated  in  one  hand, 
while  the  case  was  held  in  the  other.  I  now  walked  rapidly 
toward  fork  1,  and  after  I  was  in  regular  motion,  I  placed  the 
fork  on  its  case,  and  just  before  I  ceased  walking  I  took  it  off; 
although,  when  I  did  so,  I  was  only  about  a  foot  from  fork  1, 
yet  the  cork-ball  remained  at  rest  against  its  prong. 

Escp.  8.   Again  I  walked  toward  1  as  in  Exp.  2,  but  I  did  not 
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remove  the  fork  from  its  case  after  it  was  placed  on  it  The 
ball  remained  at  rest  until  the  moment  I  suddenly  stopped 
walking ;  at  that  instant,  the  ball  flew  from  the  fork,  wlufe  an 
assistant)  whose  ear  was  close  to  the  case  of  fork  1,  while  his 
eye  was  directed  to  the  screen,  found  that  at  the  instant  I 
stopped  walking,  the  fork  1  sounded,  while  the  ball  jumped 
from  its  prong. 

Exp9.  4  and  6.  These  experiments  were  exactlj  like  Expa 
2  ana  8,  except  that  I  walked  away  from  fork  1  instoid  of 
approaching  it    The  results  were  the  same  as  in  Expei  2  and  8. 

JScp.  8.  Fork  Na  8,  giving  264  vibrations  per  second,  was 
sounaed  as  in  Exp.  1.  It  haa  no  effect  in  moving  the  baU.  I 
now  screwed  the  n>rk  off  its  case,  and  standing  about  80  feet 
from  fork  1,  with  my  arm,  I  swung  the  case  toward  fork  1, 
and  while  it  was  approaching  it,  I  placed  fork  Na  8  on  the  case; 
the  proper  velocity  (from  eight  to  nine  feet  per  second)  having 
been  obtained,  the  ball  was  suddenly  projected  from  fork  £ 
On  greatly  increasing  or  decreasiuff  the  above  velocity  of  the 
moving  case,  the  viorations  of  fonc  8  produced  no  effect  on 
fork  1. 

Sxp,  7.  Fork  Na  4,  which  gives  two  vibrations  per  second 
more  than  Na  1,  was  substituted  in  Exp^  8,  but  was  placed  oo 
its  swinging  case,  when  this  was  receding  from  fork  L  The 
effect  of  this  motion  and  of  varying  velocities  was  the  same  u 
in  Exp.  6. 

Bxp,  8.  I  placed  fork  8  before  the  lantern,  and  swung  fork  1 
as  in  Exp.  7.    The  effects  were  the  same  as  described  in  Exp.  7. 

Exp.  9.  I  now  placed  fork  4  before  the  lantern,  and  moved 
fork  1  as  in  E^p.  6.  The  effect  on  the  ball  was  the  same  as 
in  Exp.  6. 

By  these  simple  experiments  I  have  shown  the  change  of 
wave-length  proauced  oy  the  translation  of  the  vibrating  body, 
and  have  given  an  experimental  proof  of  the  important  theorem 
which  Doppler  established  in  1841.  By  analogy  they  clearly 
unfold  that  exquisite  modern  method  of  determining  the  motions 
of  a  heavenly  body  by  variations  in  the  refrangibility  of  the  rays 
which  it  emits — motions  often  impossible  even  to  detect  by  any 
other  means.  I,  therefore,  deem  it  proper  that  I  should  proceed 
to  state  the  delicate  conditions  on  which  depend  the  perfection 
of  experiment,  which  so  satisfactorily  elucidate  the  nature  of 
those  grand  and  refined  problems  offered  to  spectral  observation. 

It  is,  first  of  all,  essential  that  forks  1  and  2  should  really  be 
in  unison.  Two  forks,  sounded  together,  may  give  no  percep 
tible  beats,  for  they  may  constrain  each  other  into  a  common 
forced  oscillation,  and  tnus  both  will  give  the  same  number  of 
vibrations,  yet  may  be  removed  from  equality  when  sepa- 
rately vibrated.     TMie  process   I  have  adopted  is  as  follows: 
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Three  forks  are  taken  which  are  supposed  to  give  the  same 
number  of  vibrations  in  a  given  tima  They  are  supported  on 
india  rubber  tubing,  and  are  thus  insulated.  One  of  the  forks  is 
now  loaded  so  that  it  gives  two  or  three  beats  in  a  second,  with 
one  of  the  other  two  that  are  to  be  brought  into  exact  unison. 
The  interval  of  time  occupied  by  20  or  80  of  these  beats,  is 
accurately  determined  by  means  of  a  chronograph  (one  of 
Casella*8  registering  stop-watches  does  very  well).  The  interval 
occupied  by  the  same  number  of  beats  given  .with  the  second 
fork,  is  now  ascertained,  and  if  it  differs  from  that  given  by  the 
first,  the  quicker  vibrating  fork  is  made  to  give  the  same  num- 
ber of  beats  as  the  slower  by  loading  it  witn  wax.  When  the 
forks  have  thus  been  carefully  adjusted,  I  have  had  no  difficulty 
in  projecting  the  ball,  in  Exp.  1,  at  a  distance  of  60  feet,  and  i 
believe  that  it  could  have  been  accomplished  at  a  distance  of 
100  feet  The  ball  of  cork  should  be  spherical^  so  that  it  will 
always  just  touch  the  fork,  no  matter  how  much  it  may  rotate 
around  its  suspending  thread ;  which  latter  should  consist  of 
only  one  or  two  fibers  of  unspun  silk.  The  cork  is  rendered  as 
smooth  as  possible  and  is  then  varnished:  this  is  important,  for 
the  varnish  gives  a  firm  coating  to  the  ball,  without  sensibly 
increasing  its  weight,  and  is  especially  useful  in  covering  the 
minute  asperities  or  elastic  projections  on  its  surface,  which 
otherwise  would  act  as  "  buffers"  to  the  impacts  of  the  fork  and 
deaden  its  projectile  effects. 

The  above  stated  conditions  having  been  obtained,  no  phys- 
icist will  have  any  difficulty  in  repeating  these  experiments. 

A  machine  has  been  devised  by  which  a  uniform  motion  of 
translation  can  be  given  to  the  forks,  and  with  this  I  propose 
making  a  quantitative  investigation  of  the  phenomena,  using  an 
apparatus  essentially  the  same  in  its  action  as  the  one  here  de- 
scribed. 

We  may  substitute  for  the  suspended  cork-ball  a  light  plane 
mirror,  held  between  two  stretched  vertical  fibers,  while  one  of 
its  edges  touches  the  fork.  The  motions  of  a  beam  of  light 
reflected  from  the  mirror  to  a  screen,  indicate  most  beautifully 
the  vibrations  of  the  fork.  This  ingenious  and  most  delicate 
device  for  detecting  vibrations,  is  due  to  Prof.  O.  N.  Rood,  of 
Columbia  College,  JN.  Y.,  who  first  used  it  in  a  public  lecture, 
delivered  in  New  York,  on  the  28th  of  last  December.  We 
have,  however,  in  our  special  work,  found  the  image  of  the  pro- 
jected ball  more  convenient,  and  sufficiently  delicate,  for  our 
experiments. 

QuatUiUUive  relations  in  the  experiments  and  analogical  facts  in 

the  phenomena  of  light. 

The  UT,,  No.  1  fork,  makes  256  complete  vibrations  in  one 
second,  while  fork  No.  8  makes  264,  giving  for  the  respective 
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wave-lengths  of  these  vibiations  4*867  and  4401  feet|  whidh  we 
will  designate  in  order  as  A  and  If  We  will  take  1118  feet  per 
•eoond  as  the  velocity  of  sound  at  60°  Fahr. 

Now  256  vibrations  in  1118  feet  make  A=:4*S67  feet. 

and    W4        ''  "^  1 1 18--  2A  (=1 1 09-266)  give  X=l'W1  fiset 

As  the  velocity  of  propagation  of  the  vibrations  and  X  are  the 
same  in  both  cases,  itfollows  thatf  ns=yL  thennmber  of  vibra- 
tions in  a  second,  reaching  a  distant  pointi  is  the  same^  and, 
therefore,  256  vibrations  from  a  bodv  at  rest  will  produoe  the 
same  effect  on  a  distant  surfeu^  as  2254  vibrations  AtnAw^tjng 
from  a  body  which  moves,  toward  tiiat  sui^icei  with  a  velocity 
of  2A,  or  of  8*784  feet  per  second;  and  this  is  the  velocity  we 
gave  the  fork  in  Exp&  6  to  9. 

We  will  now  examine  the  analogical  phenomena  in  the  esse 
of  light  Let  fork  Ka  1,  giving  26o  vibrations  a  second,  stand 
for  595  millions  of  millions  vibrations  a  second,  which  we  will 
take  as  the  number  of  vibrations  made  bv  the  ray  D.  of  the 
spectrumu  Then  fork  Na  8  will  represent  690  millions  of  mil* 
hons  vibrations  per  second ;  which  give  a  wave-length  "OOOOMS 
millimeter  longer  than  that  of  D ,  ;  and  nearly  conesponds  with 
an  iron  line  situate  '42  di  v.  below  D ,  on  Angstrom's  diart  We 
saw  that  fork  No.  8,  giving  254  vibrations  a  second,  had  to 
move  toward  the  ear  with  a  velocity  of  8*784  feet,  to  give  the 
note  produced  by  256  vibrations  per  second,  emanating  from  a 
fixed  poiot ;  so  a  star  sending  forth  the  ray  which  vibrates  590 
millions  of  millions  a  second,  will  have  to  move  toward  the  eye 
with  a  velocity  of  28470  miles  per  second  to  give  the  color  pro- 
duced when  ray  D ,  emanates  from  a  stationary  flame. 

February  8th,  1872. 


Art.  XXXVI. — Note  on  a  Question  of  Priority  ;  hj  E.  BiLLiNOS, 
Paleontologist  of  the  Geological  Survey  of  Canada. 

In  the  Canadian  Naturalist,  published  on  the  29th  of  Dea, 
1871,  I  proposed  two  new  genera  of  Brachiopoda,  MonomereJk 
and  Obolelltna,  both  belonging  to  that  group  which  includes 
Trimerellaj  so  abundant  in  the  Guelph  limestone  of  Canada. 
Obolellina  is  intended  to  include  at  least  one  of  the  forms  de- 
scribed by  me  under  the  name  of  Obolus  Canadensis^  in  the  re- 
port of  our  survey  published  in  1858.*    A  second  species  is 

*The  form  here  alluded  to  is  fig.  20,  p.  189,  of  the  report.  It  shows  the  in- 
terior of  a  dorsal  yalye  imperfectly.  This  may  not  be  0.  CanadenaU]  but  at 
present  I  think  it  is.  Should  it  be  otherwise,  it  does  not  affect  the  questiaB. 
The  fossil  will  only  require  another  specific  name. 


K  BiUings  on  a  Que^ftion  of  Priority.  271 

0.  Oaltmsis,  an  imperfect  cast  of  a  dorsal  valve  of  which  was 
figured  in  my  PaL  Fosa,  p.  108,  in  1862.  Neither  of  these 
species,  so  far  as  I  know,  has  ever  been  found  in  New  York. 

About  three  weeks  after  my  paper  was  published,  I  received 
information  firom  Thos.  Davidson,  Esq.,  oi  Brighton,  England, 
the    eminent    Brachiopodist,   that    Prof.    Hall    had   descibed 
OboleUincL,  under  the  name  of   Rhynobolus^  in  a  pamphlet  of 
five  pages,  purporting  to  have  been  published  in  March,  1871. 
As  no  copy  oi  this  paper  had  been  received  at  our  survey,  I 
immediately  caused  extensive  enquiries  to  be  made  in  the  United 
States,  among  those  who  would  have  been  the  first  to  have  pro- 
cured it,  had  it  been  regularly  published.     I  have  heard  jfrom  a 
number  of  geologists,  professors  in  colleges,  and  scientific  insti- 
tutions, including    five    geological    surveys,   besides  that  of 
Canada.     With  a  single  exception,  no  one  had  received  the 
pamphlet     Several  expressed  the  opinion  that  the  copy  sent 
to  Mr.  Davidson  was  the  only  one  tnat  had  been  issuea     One 
gentleman,  on  the  12th  Feb.,  sent  me  a  copy,  but  did  not  state 
when  he  received  it,  probably  because  he  aid  not  like  to  med- 
dle with  the  matter.     I  cannot  find  that  it  is  noticed  in  any  of 
the  scientific  journals  of  the  United  States  or  Europa     We 
know  that  in  America,  where  geology  and  paleontology,  are 
so  actively  and  ably  cultivated,  any  book  or  pamphlet  relating 
to  these  two  branches  very  speeaily  finds  its  way  to  those 
interested.     It  is  almost  impossible  for  this  pampmet  to  have 
been  regularly  published,  in  the  United  States,  for  the  long 
period  of  ten  months,  and  yet  to  have  remained  totally  un- 
known to  the  leading  geologists  of  the  country.     It  seems  quite 
certain  that  it  was  not  published,  but  only  printed,  and  pernaps 
two  or  three  copies  privately  distributed. 

As  I  understand  the  laws  laid  down  by  both  the  British  and 
the  American  Associations,  a  species  or  a  genus  must  be  pub- 
lished in  a  book,  or  in  a  journal  circulating  among  scientific 
men.  The  book  or  the  journal  must  be  obtainable  by  the 
public,  by  purchase.  If  an  author  having  a  book  in  the  press, 
should  make  an  abstract  of  four  or  five  pages,  and  give 
away  a  few  copies  to  his  firiends,  it  would  not  be  publication, 
but  only  private  distribution.  This  cannot  take  priority  over 
fair  and  open  publication  in  a  scientific  journal  Yet  this  is 
exactly  the  case  with  Pro£  HalVs  pamphlet  The  laws  in 
question  are  good  and  wise  rules,  intended  to  prevent  dis- 
putes amon^  naturalists,  and  also  to  afibrd  the  public  a 
means  of  deciding  questions  of  priority,  without  resorting  to  the 
testimony  of  either  of  the  parties  disputing.  He  who  claims 
that  printing  is  sufficient  desires  to  make- himself  jud^e  and 
witness  in  his  own  case.  He  and  his  printer  can  evade  the  law 
whenever  they  think  proper.     If  printing  is  sufficient,  then  let 
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u  strike  out  the  word  ^^priority  ^  ih>m  the  pami  of  menoa    A 
role  that  can  be  evaded  oy  everr  one  is  a  aeSi  letter. 

In  addition  to  the  above^  I  b^  to  giye  a  abort  statemoDt  of 
fiustB,  to  prove  that  I  am  not  to  blame  for  die  nnfiartanate  ed- 
liaion  that  has  oocurred*  During  the  winter  c£  1871  then  wu 
a  oorrespondence  in  proffresii,  between  Mr.  Davidaixii  Mr.  IkO, 
myaelf  and  others,  on  the  subject  of  the  genua  TiinUrelhL  In 
February  and  March,  Prof  Hall,  on  two  oooawona,  ara^ied  to 
Mr.  Selwyn  for  the  loan  of  speoimenf  of  UrimenUa^  Kulorgm^ 
and  0.  VaoMideMiB.  He  stated  that  he  wanted  them  in  oider  to 
decide  a  question  relating^  to  his  species,  0.  QmradL  Hejam 
no  notice  of  his  intention  to  found  a  new  genus  on  any  (Soia- 
dian  specimena  I  consented  to  the  loan  of  all  but  O.  dmaim- 
tis.  1  was  then  studying  this  species  in  ocmnection  witiL  tibe 
Hrimerdla  question.  I  afterward  arrived  at  the  oonelnsioii, 
that  at  least  one  of  the  forms  figured  under  tluit  name  m^t 
constitute  a  new  sub-genus  along  with  0.  GaUenm.  In  a  letter 
to  Mr.  Selwyn,  dated  April  10th,  1871,  in  allusion  to  mj  deoUn- 
ing  to  lend  0,  Gbnodenns,  Prof  Hall  says:  '^I  oertainlj  bate 
no  wish  to  take  advantage  of  Mr.  Billings  in  an^  way,  and  de- 
sired only  to  make  my  position  as  secure  as  practicable."  How 
this  asseortion  can  l>e  sustained,  by  what  came  to  liriit  nine 
months  afterward,  I  leave  the  nubiic  to  judga  Isk  the  sune 
letter  he  intimated  that  he  haa  made  a  litde  abstract  of  his 
investigations, — ^tbat  he  had  saved  a  few  copies  firom  the  fire 
that  bad  occurred  at  Albany  about  that  time,  and  that  he  would 
send  Mr.  Selwyn  one.  He  never  sent  it,  however,  as  he  after- 
ward admitted. 

On  the  6th  Dec.  I  received  a  letter  from  Mr.  Davidson,  in 
which  be  mentions  Prof  HalVs  pamphlet,  but  makes  no  allu- 
sion to  Rhynobolus,  My  paper  was  at  this  time  in  print,  and  I 
sent  Mr.  Davidson  a  proof  of  it  on,  or- about,  the  8th  of  Dec., 
and  at  the  same  time  some  specimens.  I  heard  no  more  from 
Mr.  Davidson  until  the  17th  of  Jan.,  1872.  On  that  day  I  re- 
ceived several  letters  from  him,  some  of  which  had  been  delayed 
at  sea.  From  these  letters  I  first  learned  that  Prof  Hall  had 
proposed  the  name  Khynabolus  for  my  genus  OboleUvML  I  then 
maae  the  inquiries  above  mentioned,  and  having  satisfied  my- 
self that  the  paper  had  not  been  regularly  published,  asked  Mr. 
Selwyn  to  apply  to  Prof  Hall  for  a  copy.  He  wrote  on  the 
80th  Jan.,  and  the  pamphlet  arrived  here  on  the  9th  Feb. 
There  is  a  plate  stitched  to  it,  with  a  manuscript  description  of 
the  figures.  The  ^enus  is  proposed  on  a  Canadian  specimen 
from  Gait,  the  ori^nal  Trimereua  locality.  Prof  Hall  says  he 
procured  the  specimen  there,  "many  years  since."  It  thus  ap- 
pears that  at  the  time  he  borrowed  our  specimens,  he  was 
engaged  upon  one  from  the  same  locality,  and  wanted  oun  for 
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comparison.  Mr.  Selwjn,  when  he  lent  the  speeimens,  gare 
him  notice  of  the  correspondence  then  going  on  between  Mr. 
Davidson,  Mr.  Dall  and  myself  and  also  tiia^  I  was  at  work 
upon  0.  Canadensis,  Prof  Hall  should  hare  notified  Mr.  Sd' 
wyn  that  he  was  engaged  on  the  Canadian  specimen,  or  be 
sliould  have  publishra  his  genus.  He  did  neither,  and  it  re- 
mains for  the  public  to  decide  whether  he  wds  right  or  not 

It  appears  from  Mr.  Davidson's  letters,  that  Wiynoholus  was 
to  have  been  brought  out  in  England,  in  a  paper  which  he  (Mr. 
Davidson)  and  Pro£  King  had  in  j)reparat}on  on  the  TrimereUa 
SToup.  1  knew  nothing  of  this.  We  can  now  see  why  it  waa 
kept  so  quiet  in  America.  Fortnnately,  Mr.  Davidson  delayed 
his  paper  for  a  box  of  specimens  I  had  promised  him,  and  these 
I  canid  not  well  spare  until  my  own  paper  was  finished.  Mr. 
Davidson  appears  to  be  under  the  impression  that  Pio£  Hall'a 
pamphlet  has  been  regularly  published. 

W  hat  is  stated  above,  can  be  authenticated  by  a  number  of 
ktters  written  by  Pto£  Hall,  Mr.  Davidsoii^  and  some  of  thd 
best  scientific  men  in  the  United  States. 

lioAtTMd,  Setli  Feb.,  1872. 


Art.  XXXVn.— 7%€  Aur(n'a  ofFAr^Mry  4ti,  1872;  by  ProC 

Alex.  C.  Twining. 

Excepting  the  auroral  cloud-band  of  October  24.th-25th,  1870 
— ^an  account  of  which  was  ^ven  by  the  writer  of  this  article 
in  volume  i,  No.  2,  of  this  senes — no  aurora  ever  before  observed 
in  the  United  States  has  exhibited,  so  far  as  our  knowledge 
extends,  any  feature  essentially  identical  with  the  crimson  band 
or  belt  in  the  south  seen  here  throughout  Sunday  evenings 
the  4th  of  February  last  It  was  composed  of  large  illuminated 
clouds  or  banks  of  red  light,  aggregated  in  the  form  of  a  zone, 
which  began  far  down  in  the  east  and  passed  south  of  the  aen- 
ith  &r  on  to  the  west.  Its  visible  parts  shifted  place  a  few 
degrees,  bom  time  to  time,  but  without  altering  very  much  the 
general  position  of  the  zone.  No  *'  aurora's  bow"  ever  possessed 
aal^  ana  rarely  more  than  one-third  its  breadth,  or  had  either 
the  like  consistence  or  constitution,  or  the  like  color  and  time 
of  continuance,  or  the  like  in  variableness  of  position.  Indeed^ 
it  is  a  fact  which  the  writer  can  avouch  from  his  own  observar 
tions,  that— excepting  the  extreme  western  parts,  which  he  did 
not  observe  early  in  the  evening — the  zone  maintained  essen* 
iially  the  same  extent  and  situation,  relative  to  the  stars,  at  a 
quarter  past  ten  o'clock  in  the  evening  which  it  had  here  at 
New  Haven  at  a  quarter  before  seven.     The  same  fact^  il 
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will  be  noticed  ftxtfaer  on,  was  obserFed  for  a  much  longer 
time — four  boon  and  a  half— bj  inteUurent  and  tnutworUiy 
witnesaes,  al  Branswick,  Maine,  and  at  Hudson,  New  York,-^ 
leapeetiydy  170  miles  N.N.E.,  and  80  milea  KW.  fiom  New 
Haven.    This  anomaly,  however,  is  no  moxe  than  was  noticed 
for  a  much  lonjpr  pmod  in  1870 — essentially  fin*  not  less  tiua 
a  full  t^enty-i^ur  bonis,  as  will  be  seen  by  lefiBrring  to  the 
writer's  account  of  it  in  the  article  above  quoted.    Besides  all 
this,  it  is  curious — ^whatever  want  of  signincanoe  iheth  may  be 
in  tiie  coincidence — ^that  this  new  manifestation,  after  a  year 
and  four  months,  almost,  fiom  its  predecessor,  was  posited  in 
the  celestial  vault  much  like  the  sone  of  1870,  only  advanced 
upon  the  ecliptic  over  one  sign,  but  keepinff  its  inclination  to 
that  circle  nearly  the  same :  for,  in  1870,  tue  middle  line^  as 
seen  here,  was  a  great  circle  crossinff  in  18°  of  Pisoes,  and 
inclined  40^  while  the  same  line,  in  wis  last  instance,  crossed 
at  about  24°  of  Aries,  and  was  inclined  87°.    The  sofne,  ce^ 
tainly,  was  not  cosmical ;  for  it  embraced  auioial  streamers^  bodi 
red  and  white,  although,  in  this  instance,  very  diort     It  was 
also  part  of  a  display  which  was  showing  itseu  simultaneously 
in  the  opposite  quarter,  as  the  ordinary  ''  Northern  Lights. 
Besides  tnese  things,  it  was  affected  by  parallax,  as  will  be  seen 
abundantly  from  the  concurring  testimony  of  observers  at  distant 
places,  when  compared  t(^ether ;  and  it  also  showed  the  usnal 
spectrum  lines  of  the  aurora.   The  fixed  position  among  the  stars, 
although  extremely  surprising,  may  be  explained,  perhaps,  by 
a  reference  to  facts  which  are  known  respecting  the  fr^uent 
western  movement   (although  sometimes  eastern)  of  auroral 
clouds,  arches  and  streamers ;  but  the  coincidence  of  inclina- 
tions to  the  ecliptic  cannot  be  surmised  to  be  more  than  fortui- 
tous, so  long  as  it  does  not  appear  from  known  fects  that  the 
earth,  by  motion  in  its  orbit,  crosses  lines  of  magnetic  force 
which  can  exercise  an  exciting  and  determining  influence  upon 
its  electric  currents. 

Another  respect  in  which  these  zones  of  1870  and  of  1872 
are  distinguished  is  their  great  height  above  the  earth's  surface. 
In  both  instances  the  data  for  computing  this  element  are  but 
rude,  yet  they  are  unmistakable  in  their  reality  and  general  result 
The  former  height  (889  miles)  is  less  to  be  relied  upon  as  a  near 
approximation  to  the  truth  than  this  last  (852^  miles),  because, 
for  this  last,  the  observations  are  more  ample  and  more  definite. 
What  the  writer  himself  saw,  both  nortn  and  south,  may  be 
described  briefly,  as  follows: — At  7^  P.  M.  there  were  tlhree 
bands,  apparently  parallel,  from  east  to  west,  having  their 
general  aspects  and  their  general  situation  the  same  as  observed 
accurately  half  an  hour  later.  At  7*"  80"  the  most  northern  ap 
pearance  was  a  white  and  moderately  brilliant  arch  that  crowned 
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a  dark  space  or  disc  beneath  it  Its  breadth  was  16°,  and  its 
upper  boundary  lav  at  or  closely  contiguous  to  Begulus  and  td 
Delta  Ursa  Maj.  Thus  it  enveloped  the  handle  of  the  **  Dipper," 
and  it  extended  down  to  the  horizon  both  on  the  east  and  on 
the  west  Between  this  and  the  zenith  there  was  a  rosy  band, 
obviously  parallel  to  the  last  described,  rising  from  the  eastern 
horizon,  and  passing  up  between  and  grazing  Gamma  Gemin., 
on  the  north  and  Betelgeux  on  the  south,  but  becoming  diflFdsed 
and  indefinite  soon  after  passing  the  meridian.  South  of  this  a 
streak,  partly  white  and  partly  azure,  adjoined  the  last  named, 
separating  it  from  the  cloud-band  of  red  lights  in  the  S.B., 
the  S.,  and  the  S.W.  This  last  began  a  few  degrees  below 
Canis  Major,  and  just  enveloped  the  bright  stars  of  that  constella- 
tion. Its  north  margin  passed  V  south  of  Beta  Orionis,  and 
its  south  margin  nearly  reachbd  Epsilon  Leporia  Farther 
west  the  north  margin  reached  1°  or  more  above  Alpha  Ceti, — 
from  which  star  the  band  passed  far  westward,  irregular  and 
less  brilliant,  but  in  the  same  circle  and  of  about  the  same 
breadth.  About  8  o'clock  it  all  became  temporarily  faint  At 
10*"  15"  both  margins  remained,  in  general  situation  as  before, 
and  also  the  eastern  extremity  nearly  or  exactly,  and  appar- 
ently also  the  western  extremity,  which  faded  out  at  about  the 
distance  of  Andromeda.  Thus  the  arch  was  about  128®  in 
extent  and  11*^  in  breadth,  conforming  substantially  in  these 
respects  with  the  similar  arch  of  1870.  At  the  time  of  last 
observation  the  band  was  equally  brilliant  as  at  first,  but  clouds 
rapidly  formed  and  covered  it  from  sight 

The  well  known  and  accurate  observer,  B.  V.  Marsh,  Esq.,  of 
Philadelphia,  among  other  observations,  has  obligingly  commu- 
nicated the  following,  made  by  himself  at  Haverford,  ten  miles 
west  of  that  city : — 

"Feb.  4th,  7»>  20"  P.  M.  Brilliant  crimson  light  in  S.E., 
principally  in  Canis  Maj.  and  Orion ;  Sirius  was  near  the  center 
of  an  exceedingly  fiery  patch,  which  extended  some  6°  or  6* 
below  and  eastward,  and  in  the  west  joined  another  but  little 
less  brilliant,  enveloping  the  brightest  part  of  Orion. 

7b  28™-7*>  80™.  Several  crimson  streamers  in  Canis  Maj. 
and  Orion,  with  one  crimson  and  white  from  the  west,  and  one 
faint  white  from  the  north,  form  a  partial  corona,  which  dissolved 
before  7»»  35". 

7**  65".  Yellowish  white  glow  [continues]  over  N.  and  N. 
E.,  especially  the  latter,  involving  the  whole  handle  of  the 
"Dipper."  Sirius  still  nearly  central  in  large  patch  of  crimson, 
extending  5°  to  10°  below,  and  about  the  same  distance 
toward  the  E.,  connecting  in  S.W.  with  another  at  about  the 
same  level  under  Orion.     Crimson  less  splendid  than  at  7*»  20°^.' 

8^  40".  Canis  Maj.  and  Orion  still  enveloped  in  orimson 
lights  higher  than  at  7^  65".     Sirius  still  in  brightest  part 
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lO*"  20*.  CriniBon  in  &E.,  &,  and  &W.— eneeiallT  ii 
Oania  Miy.  and  lower  half  of  Orion, — extending  l(r  to  20**  £ 
of  Sirina,  which  was  still  in  brightest  part  Upper  maigin  pe^ 
haps  10^  N.  of  Sinus — Slower  as  maoh  Si  of  it 

Kespectinff  this  same  aarora,  Pro£  0.  €K  Bockwood  of 
Bowdoin  GoU^^e,  obligingly  commnnicates,  among  oAer  things^ 
the  following: — 

'*0n  the  evening  of  Feb.  4th,  at  Hndson,  I  saw  it  first  a 
little  before  7  P.  K,  being  a  brilliant  patch  of  red  li^t  in  the 
S.E.  It  was  of  irregular  shape,  the  briffhest  part  bemg  aboat 
over  the  three  stars  Alpha,  Bete  and  Oamma  Leporis — saj  ii 
A.R  82""  Dea  -20'',  and  extending  with  a  variable  breadth,  like 
%  bank  oi  ocdors,  toward  and  over  the  triangle  formed  by  Dehi, 
Epeilon  and  Bte  Ganis  Maj. — say  across  a  point  in  A.  K  106*, 
Deo.  -—28^  At  7  P.  M.  there  were  visible  two  or  three  f^aA 
white  streamers  stretching  fiu*  rp  toward  Ihe  jsenith  and  restiiif 
VisgioBk  the  red  as  a  baaei  Tne  i  jd  mass  continued  visible,  thov^ 
vaiying  in  intervals,  until  alter  1 1  o'clock.  At  11^  MP  p.  x. 
il  Imd  &ded  away. 

I  had  given  up  aU  hope  of  anv  parallax,  Anom  the  remarkable 
hck  that  the  red  patch  rotainai  me  aameposMm  among  Ae  skat 
dl  the  evening,  moving  with  them  from  west  to  east  ProC 
ftudoatt,  who  observed  the  phenomenon  here  [Bowdoin  CSdL, 
kdL  48''  64'  long.  W  57'],  noticed  the  same  tUnff." 

In  addition  to  the  foregoing,  Assistant  Arthur  Searle  of  Harv- 
ard ColL  Observatory,  has  obligingly  communicated  the  fol- 
lowing : 

"The  red  southern  arch  of  Feb.  4  was  very  ill  defined. 
I  have  the  following  notes :  *  At  6^  25"  P.  M.  reddish  light 
diffused  from  below  Orion  to  square  of  Pegasus'  [90®  extent]; 
at  7^  85™  band  in  the  south  nearly  white,  covering  most  ot 
Canis  Major.  Mr.  Tnmvelot,  observing  here,  made  the  following 
notes :  *  At  8^  15"  P.  M.,  arch  dark  purple,  about  8®  or  10®  wide 
where  it  was  broadest ;  its  northern  edffc  nearly  reaching  the 
nebula  of  Orion,  very  vaporous  and  ill  defined.  At  8*  40"  it 
just  reached  the  Orion  nebula.  At  10**  50™  lower  than  before^ 
and  almost  exactly  resembling  in  form  the  pale  arch  in  the 
north,  as  if  it  were  a  reflection  of  it'* 

The  problem  relative  to  actual  height  in  the  early  evening  is 
somewhat  refractory.  The  displacement  of  the  zone,  measured 
in  a  direction  across  itself,  appears  to  have  been  8^  between 
the  station  of  Hndson  and  that  of  Haverford,  179^  miles  &, 
28i°  W.  from  it, — and  b^^  between  New  Haven  and  the  same, 
being  158f  miles,  S.  54**  W.  These  ffive,  consistently,  10**  and 
7^^  of  parallax  in  the  azimuAal  planes.  An  extraordinary 
height  would  seem  to  be  indicated  by  the  forgoing,  but 
^>^ific  results  cannot  be  attempted  at  this  point 

Thia  aurora  was  observed  with  the  spectroscope  by  Professor 
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Brackett  of  Bowdoin  College.  He  obtained  two  lines  in  the 
white  aurora,  one  of  which  was  wanting  in  the  red.  Prof  Gea 
F.  Barker,  of  Yale  University,  has  obligingly  furnished  the  fol- 
lowing observations  of  his  own : 

*'  Tne  aurora  was  observed  with  the  spectroscope  about  8 
p.  M.  Three  bands  were  then  plainly  visible,  two  of  them 
quite  sharply  defined.  The  least  refrangible  of  these  was  the 
well-known  red  line,  first  observed  by  ZoUner.  On  measure- 
ment, it  gave  a  wave-length  of  628  millionths  of  a  millimeter. 
The  second  in  order  was  the  bright  line  of  wave-length  557,  as 
given  by  Angstrom.  The  third  was  a  nebulous  band  slightly 
more  refrangibla  Mr.  C.  S.  Hastings  informs  me  that  at  seven 
o'clock  he  was  able  ta  detect  five  lines  in  the  auroral  spectrum. 
Beside  the  three  above  mentioned,  there  were  two  others  more 
refrangible.     These  were,  however,  too  feeble  for  measurement. 

The  white  auroral  cloud  which  lay  for  a  time  beneath  the 
western  end  of  the  fiery  red  tract,  and  the  white  streamers 
which  shot  up  &om  the  north,  afforded  a  similar  spectrum,  but 
without  the  red  line." 

The  illustrated  British  journal  "  Nature "  is  our  authoritr 
for  the  statement  that  this  display  was  very  brilliant  over  aU 
England  and  Ireland ;  also  in  France,  Turkey  and  Egjrpt  A 
telegram  from  Alexandria  is  therein  quoted,  as  saying  that  a 
lar^e  space  of  the  sky  was  seen  illuminated  at  that  place  for 
fivl  hours.  YarrinR  descriptions  by  different  observers  abound 
in  the  same  journal,  and  are  very  glowing ;  but  nothing  new 
appears  beyond  the  splendor,  variety  and  duration,  unparalleled 
for  those  parta  In  several  instances  the  green  and  red  lines  of 
the  spectrum  were  recognized,  and  in  some  instances  blue  alsa 
Red  IS  mentioned  as  the  prevailing  color  of  the  auroral  cloude 
and  sometimes  of  the  streamers ;  and  the  illumination  at  times 
was  so  great  that  large  print  could  be  read  by  it  The  dipping 
needle  also  was  disturbed,  in  advance  of  the  visible  phenomena, 
and  changed  all  the  way  from  56°  to  45°.  i  The  splendor  was 
visible  in  the  bright  twilight  of  sunset,  and  continued  bright 
from  6  o'clock  P.  M.,  until  about  10  o'clock. 

The  same  phenomena  were  witnessed  at  Home  in  Italy,  as 
we  learn  from  the  "BuUetino  Meteorologico."  At  5**  47™  P.  IL 
they  were  visible  in  the  twilight,  first  in  the  N.  and  N.E.,  but 
soon  after  in  the  N.N.W.,  ana  then  in  an  arch  of  light  from  K 
to  N.  60°  W. ;  and  a  rosy  light  also,  beginning  in  the  N.  W., 
spread  over  the  entire  heavens.  The  yellow  light  gave,  in  the 
spectroscope,  one  greenish-yellow  line,  and  the  red  columns 
gave  a  red  line.  At  7  o'clock  festoons  of  light  passed  the 
zenith,  and  appeared  at  the  Pleiades  and  in  Orion.  At  7^  7" 
the  corona  first  formed  by  rays  converging  to  Aldebaran ;  and, 
at  7i^  a  luminous  cloud-zone,  normal  to  the  meridian,  moved 
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from  north  to  south,  but  became  merged  in  a  vivid  purple  radi- 
ance diffused  over  the  whole  sky,  and  streaked  with  yellow. 
At  7**  55"  the  point  of  convergence  was  at  Alpha  Ononis.  The 
whole  reminded  one  of  the  vast  cupola  of  St  Peters.  The 
:apex  was  and  continued  at  the  magnetic  pola  About  9 
o  clock  the  illumination  became  languid,  and  only  remained  as 
A  homogeneous  rosy  radiance  from  N.E.  to  N.W.  At  10 
o'clock  tnis  revived  somewhat,  but  disappeared  entirely  at  half- 
past  three  in  the  morning.  There  were  great  magnetic  disturb- 
ances, occasioned  by  strong  electric  currents  along  the  wires. 
Telegraphic  communications  from  Modica  and  Palermo  gave 
information  that  the  display  was  seen  in  Sicily. 

The  Cologne  Gazette  of  Feb.  9th  contains  a  complete  and 
vivid  description  of  the  appearances  in  that  part  of  U-ermany. 
Beginning  at  5^  P.  M.  in  the  east,  in  appearance  like  a  reflec- 
tion of  the  western  twilight,  it  was  attended,  after  some  min- 
utes, by  a  reddish  brightness  in  the  west,  and  banks  of  green 
light  in  the  southeast  which  soon  faded,  excepting  a  bright 
border  to  the  south.  Toward  6  o'clock  streamers  arising  dis- 
closed the  unmistakable  auroral  character.  The  masses  be- 
came more  richly  and  sharply  grouped,  and  at  6^  25"*  a  corona 
was  formed.  Nothing  was  then  in  the  N.  for  20°  of  altitude ; 
but,  in  the  S.S.E.,  a  dark  gray  bank  of  mist,  never  before  seen 
in  the  south,  culminated  in  the  south  magnetic  meridian  at  80** 
altitude.  Canis  Maj.  shiued  through  it,  and  a  green  shimmer- 
ing border  formed  its  upper  boundary.  Above  it  there  was 
white  light  passing  into  bright  red  crossed  with  streamers.  In 
the  S.E.,  under  the  Pleiades,  65°  above  the  horizon,  rested  its 
center — in  form  as  a  dark  circle  six  to  ten  moons  in  diameter, 
and  rays  from  it  on  every  side, — short  to  the  S.,  moderately 
long  to  the  N.,  long  and  rich  to  the  east  and  west  This  corona 
stood  five  minutes,  then  was  gone ;  but  after  five  minutes  it 
produced  itself  with  yet  greater  splendor.  Again  it  formed 
complete  at  6^  37lp — beautiful  to  the  east,  while  to  the  west  two 
mighty  red  streamers  wonderfully  enclosed  a  ruby  red  space, 
like  a  sunken  ground,  which  streamed  on  nearly  in  a  true  line 
ahnost  to  the  western  horizon.  This  faded  in  a  few  minutes. 
Just  about  7  o'clock  a  third  corona  formed,  with  pale  and  deli- 
cately white  rays,  in  a  sky  whose  lower  parts  were  occupied  by 
irregular  luminous  mists  and  streamers.  When  these  were 
gone  they  left  behind,  even  so  late  as  10  o'clock,  a  weakly  shin- 
ing phosphorescent  mist,  which  showed  the  bright  stars  through. 

The  display  was  an  utter  novelty  in  the  region,  in  these  par- 
ticulars: 1st,  the  formation  and  aspects  in  the  east  and  west  at 
the  outset ;  2d,  in  the  three  coronas, — of  which  sort  of  devel- 
opment never  one  had  been  witnessed  before ;  8d,  in  the  dark 
iiisc  in  the  south,  instead  of  the  north,  as  usual    Unfortunately 
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science  is  helpless  with  reference  to  these  phenomena,  because, 
in  these  parts  (!)  "  people  are  more  disposed  to  wonder  at  the 
auroras  than  to  observe  them."  The  telegraph  reports  these 
appearances  in  Silesia,  Posen,  Western  Prussia,  and  in  Paris, 
with  much  disturbance  of  the  wires, — also  at  Alexandria,  over 
all  the  sky,  for  five  hours, — and  at  Constantinople  at  lOJ 
o^clock,  at  least,  and  till  1^  o'clock  in  the  morning.  At  Car- 
diff the  same  was  spoken  of,  as  in  the  zenith,  with  an  elliptical 
corona  of  silvery  blue  streamers  toward  the  north,  the  east, 
and  the  west 

At  Cologne  Dr.  Schellen  observed  the  spectrum  for  two 
hours,  with  three  differently  constructed  instruments.  It 
agreed  essentially  throughout  with  that  of  October,  1870,  by 
Prof.  Zollner,  described  in  Schellen's  "  Spectrale- Analyse," 
2d  ed.,  p.  597.  The  intense  green,  1474  K,  was  seen  in  every 
direction, — the  same  as  in  the  corona  of  solar  eclipses,  and  in 
the  zodiacal  light,  but  never  identified  with  a  spectrum  line  of 
any  terrestrial  substanca  Two  dark  and  apparently  absorp- 
tive lines  were  also  seen  traversing  a  continuous  white  band. 
Transiently  and  but  once  a  red  line  appeared  in  the  spectrum 
of  the  east  only ;  and  not  then  unless  the  instrument  was  so 
turned  as  to  lose  the  green.  When  observed,  about  8  o'clock, 
the  magnetic  needle  was  much  disturbed ;  and  the  telegraph 
operated  with  great  difficulty  or  interruption. 

It  is  worth  noticing  in  the  foregoing  account,  and  in  certain 
other  foreign  descriptions,  that  the  aurora  of  October,  1870,  is 
referred  to  as  a  parallel,  in  its  main  characteristics,  with  this  of 
1872.  Also  that  this  last  is  spoken  of  as  unequalled  in  vari- 
ety and  completeness,  even  by  the  great  displays  of  1881-86. 
In  these  respects,  however,  there  appears  little,  if  anything,  to 
exceed,  either  in  scope  or  magnificence,  a  few  which  the  writer 
has  witnessed  in  northern  New  England  and  even  here,  at 
times — excepting  only  the  peculiar  and  novel  south  develop- 
ments. But,  although  in  a  different  mode  of  manifestation, 
the  phenomena  of  1870  and  1872  were,  evidently  and  equally  as 
real  and  grand  an  anomaly  to  the  other  continent  as,  in  a  dif- 
ferent way,  they  have  been  to  our  own. 

But  the  fact  of  a  sympathy,  and  even  of  a  oneness,  in  and 
between  the  distant  manifestations  is  not  purely  conjectural  As 
an  illustration,  Professor  E.  T.  Quimby  of  Dartmouth  College, 
New  Hampshire,  in  this  instance,  observed  the  magnetic  nee- 
dle during  much  of  the  day  of  February  4th.  His  chart  of  the 
curve  of  disturbance  is  in  possession  of  Prof.  H.  A.  Newton, 
who  has  brought  it  to  the  writer's  notice.  It  manifests  a  sur- 
prising amount  of  disturbance — b^inning,  in  a  marked  degree. 
At  10  o'clock  A.  M.  The  north  end  of  the  needle  then  pointed 
13'  east  of  the  normal  variation.     In  eleven  minutes  the  varia- 


lion  kid  inoroised  to  6(K,  where  h  renudnad  anateftdily  Ibr  n 
miimtes,  end  tkeneefter  edveoeed  to  66'  inoreaee  nl  10^  2tf*. 
Beetiiig  about  at  thia  four  minntee,  it  anddenly  readied  am 
an  eastern  Tariation  of  98;  and,  at  10^  S6"S  of  118'.  Declining 
back  however,  in  l"*  to  82^  it  kept  tiwening,  throngfa  a  noge 
of  lO^y  at  about  that  avenge  till  lO^  86*^1  when  obeenration  wv 
aoapended  an  hoar  and  eighteen  minutea  On  lenewed  obBe^ 
vauon,  at  11''  SS"",  th^  lajxie  waa  found  at  188'  eaatem  devia- 
ftioB.  It  started  on  in  If^  to  178',  and  ao  traveraed  till  jut 
before  noon.  At  1™  before  12  o'olock  it  started  on  to  IDS',  and 
travening  throu|^  a  back  and  forwaid  range  of  18',  advanced, 
at  12^  6"  R  IL,  to  818',  and,  at  18^  7»,  to  828'.  AithiainatM* 
the  north  end  of  the  needle— whieh  haa,  nonnally,  11^  of  deoli- 
nation  W.  at  that  locality  (Hanover) — ^had  varied  to  its  eMt- 
ward  eKtreine,  and  to  tiie  unwanted  extent  of  6^  28'.  h 
deserves  notice  that  it  was  but  a  few  minutes  after  diis  majd- 
mum  in  abeoluto  time,  that  the  nhenomenon  was  observed  to  be 
established  in  England  and  at  Cologne,  and  probably  it  had  be- 
come estaUishad  in  fiict  before  it  From  thiseztreme  the  needle 
fidl  back  80^  in  less  than  five  minutea,  and  bogan«  three  mia- 
ntes  still  later,  to  fidl  back  ret  more,  and,  at  12^  20f^,  tea 
mimmum  of  US',  but  rallied  to  298'  at  12^  22i^.  It  found  a 
second  minimum  of  68'  at  12^  28",  and  a  third  of  68^  at  12^ 
87^"",  and  a  maximum  of  between  298'  at  12^  86p.  It  giad* 
ually  oame  to  a  normal  position  at  2  o^clock,  and  in  after 
instances  deviated  to  the  west  The  extreme  western  devia- 
tion was  17'  at  8^ ;  but  at  9^,  and  for  a  quarter  of  an  hour  latere 
the  deviations  were  east,  about  48'.  It  will  be  seen  from  the 
above  that  there  were  three  epochs  of  extreme  and  sudden 
deviation  followed  by  as  many  of  sudden  change  back  again,— 
that  the  extreme  fluctuation  was  6°  40'  in  three  hours  time,  and 
that  the  violent  disturbance  preceded  the  visible^  although  per- 
haps not  the  actual,  phenomena. 

Beverting,  in  conclusion,  to  the  enquiry  concerning  the 
actual  height  of  the  zone  of  1872,  although  the  early  obKrva* 
tions  at  Hudson,  New  Haven,  and  Haveribrd,  as  alrcAdy  admit- 
ted, «ire  not  favorable  for  its  determination,  yet  it  is  evident,  on 
a  review  of  all  the  observations,  that  at  the  two  places  last 
named  the  very  latest  are  ao  nearly  coincident  as  to  time,  and 
so  &vorable  as  to  situation  in  azimuth  and  altitude,  as  to  he 
available  for  the  object  In  fact,  having  the  distance  between 
those^stations  (158*7  miles)  as  a  base,  and  the  azimuth  of  the  base 
54°  W.  of  S.  from  New  Haven,  and  the  observed  point  of  the 
zone  at  the  star  Sirius,  the  parallax  is  found  bv  measure- 
ment on  the  globe  to  be  9°  6\  The  oblique  azimutnal  angle  at 
New  Haven  is  found  86®  40',  and  the  corresponding  zenith  dis- 
tance 66''  10',  and  the  zenith  distance  at  Maverford  67''  28'. 
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The  computed  result  is,  rigorously,  862*25  miles  of  height 
above  the  earth^s  sur&oe.  The  •distances  of  the  point  observed 
from  the  two  stations  were  respectively  720*08  miles  and  600*81 
miles.  This  ascertained  heignt,  like  the  same  found  for  the 
similar  zone  of  1870  (839  miles),  is,  no  doubt,  extraordinary ; 
but,  considering  the  novelty  of  these  zones  in  other  particulara^ 
and  the  now  more  advanced  state  of  knowledge  respecting 
auroras,  it  is  less  surprising  than  were  the  several  far  lower 
heights  deduced  by  the  author  from  observations  in  1886 
and  1836,  but  received  then  and  for  a  time  with  incredulity.* 
The  great  circle  of  the  zone  of  1870  is  cut  by  the  great  circle  of 
the  zone  of  1872  in  A.  E.  77''  and  S.  Dec.  14^*",  and  at  the  cor- 
responding opposite  point ;  but  the  latter  is  inclined  to  the  for- 
mer 24°  nortk 


Art.  XXXVIII. — Brie/  Contributions  to  2jodlogy  from  the  Mu- 
seum of  Yak  College.  No.  XX. — Recent  Additions  to  the 
MoUuscan  Fauna  of  New  England  and  the  adjacent  waters^ 
with  notes  on  other  species ;  by  A.  E.  Vebrill. 

[Continued  from  page  209.] 

Spiralis  balea  (Moll,  sp.)  =Heterqfusv>s  balea  Morch  ;  Binney, 
=ISpiralis  Oouldii  Stimpson. 

Heterofusus  Alexandri  V.  =  jET.  Flemingii  Binney  (non  auth.). 

Taonus  pavo  Stp.  =  Loligop&is  pavo  Fer.  and  D'Orb.  ;  Binney 
(description) =ZoZi9'o  pavo  Lea;  but  not  the  Jigure  (pL  xxvi), 
which  IS  an  Ommastrephea  {?  0,  iUecebrosa), 

Ommastrephes  iUecebrosa  (Les.  sp.)  =  0,  sgiltntus  Binney 
(description),  but  not  the  figure  (pi.  xxv,  fig.  340),  which  is  a 
LoUgo  (?  L,  Pealii,  female). 

Loligo  =  Ommastrephes  Bartramii  Binney  (non  Les.  sp.).  The 
figure  (pi.  xxv,  fig.  839),  represents  a  Loligo^  but  does  not  show 
the  long  tentacular  arms. 

Descriptions  of  Genera  and  Species, 

Scalaria  angulaia  Say,  Amer.  Conch.,  1831,  =  S,  Humphreysii 
Kiener,  1888. 

Say  described  this  species  as  a  doubtful  variety  of  S.  clfttheus, 
under  the  above  name,  which  should,  therefore,  be  adopted 
instead  of  Kiener*s. 

Acirsa  borealis  Morch  (Beck  sp.). 

Shell  white  or  pale  flesh-color,  elongated,  turreted,  acute. 
Whorls  ten,  convex,  with  numerous  revolving  striae ;  the  upper 

*  This  Jouma],  I,  rcli  zxxii,  page  317. 
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whorls  with  slight  transverse  undalations  or  fidni  ooeteSf  which 
are  wanting  on  the  lower  ones ;  last  whori  slightly  carinated. 
Apertare  roundish,  effuse  and  slightly  angulatm  in  front 

Length  about  "76  of  an  inch;  diameter  "28. 

Eastport,  Me.,  shelly  bottoms,  10  to  40  fathoms,  dead  sheik 
frequent,  rarely  living, — A.  E  Y.  and  Si  I.  Smith. 

LuncUui  heroSf  var.  triseriata. 

Since  there  are  no  positive  characters  by  which  the  NaJtiea 
triseriata  Say  can  be  distinguished  from  herasj  except  the  color, 
— a  character  well  known  to  be  very  unreliable  in  this  fiunUy, 
— ^I  have  for  several  years  suspected  that  the  two  forma  were 
but  varieties  of  one  species.  The  size  and  outlines  are  gene- 
rally described  as  'different,  but  the  shape  varies  in  both«  paaB- 
ing  through  the  same  series  of  forms,  while  specimens  oi  the 
triseriata  type,  although  usually  smaller,  are  sometimes  found 
as  large  as  tne  full-grown  fieros. 

This  view  was  fullv  confirmed  two  years  ago  at  Eastporti  hj 
breaking  up  large  and  characteristic  specimens  of  L.  Aeroff,  when 
in  one  sucn  specimen  the  inner  whorls  were  found  to  have  the 
distinct  color  markings  of  the  triseriatcL  This  specimen  was  a 
well-marked  triseriata  until  half-grown,  when  lA  changed  to 
heroaf 

The  two  varieties  are  associated  and  have  the  same  range^  be- 
ing common  everywhere  on  sandy  shores  from  the  Gulf  of  St 
Lawrence  to  Cape  Hatteras,  and  probably  farther  south. 

Aclis  polita  V.,  sp.  nov.     Plate  VI,  figure  5. 

Shell  white,  elongated,  regularly  tapering,  slender,  acute. 
Whorls  thirteen  or  more,  convex,  rounaed,  scarcely  flattened; 
surface  smooth,  polished,  shining,  with  faint  or  scarcely  distinct 
striae  of  growth.  Aperture  broad  oval ;  outer  lip  sharp,  slightly 
efluse;  columella  slightly  curved,  without  a  fold.  Length  'SS 
of  an  inch  ;  breadth  -08. 

Eastport  Harbor,  20  fathoms,  shelly  bottom.  Only  one  per- 
fect specimen  was  obtained. — Exp.  1864,  A.  E.  Verrill  ana  & 
L  Smith. 

Turbonilla  e^egans  V.,  sp.  nov,     Plate  VI,  fig.  4. 

Shell  light  yellowish,  elongated,  moderately  slender,  acute. 
Whorls  ten  or  more,  well  rounded,  not  distinctly  flattened; 
suture  rather  deeply  impressed  ;  surface  somewhat  lustrous, 
with  numerous  rounded  vertical  costsB,  narrower  than  the 
concave  interspaces,  fading  out  below  the  middle  of  the  last 
whorl ;  and  with  numerous  fine  revolving  grooves,  which  are 
interrupted  on  the  costae,  but  distinct  in  the  intervals ;  on  the 
upper  whorls  there  are  about  five;  and  on  the  lower  half  of  the 
last  whorl   usually  five  or  six  distinct  and  continuous  ones. 
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Aperture  broad  oval,  anteriorly  rounded  and  slightly  effuse; 
outer  lip  thin,  sharp;  columella  nearly  straight  at  base  within, 
slightly  revolute  outwardly,  regularly  curved  anteriorly  where 
it  joins  the  outer  lip,  and  not  forming  an  angle  with  it.  The 
epidermis  is  thin,  light  yellow,  sometimes  with  a  darker,  yellow- 
ish revolving  band  on  the  middle  of  the  last  whorls,  and  also 
with  the  revolving  striae  darker. 

Length  '22  ;  breadth  '07  of  an  inch. 

Several  living  specimens  were  dredged  in  Vineyard  Sound, 
in  8  to  10  fathoms,  shelly  bottom, — A.  E.  Verrill  and  S.  I. 
Smith  (on  U.  S.  Fish  Commission). 

This  species  is  allied  to  T,  interrvpta^*  but  is  less  slender  and 
has  the  whorls  more  rounded.  The  sculpture  is  nearly  the 
same. 

Sty  lifer  Siimpsonii  V.,  sp.  no  v. 

Shell  white,  short,  swollen,  broad  oval ;  spire  short,  rapidly 
enlarging.  Whorls  four  or  five,  the  last  one  forming  a  large 
part  of  the  shell ;  convex,  rounded,  with  the  suture  impressed, 
surface  smooth,  or  with  very  faint  striae  of  growth ;  a  slightly 
impressed  revolving  line  just  below  the  suture.  Aperture  large 
ana  broad.  Length  about  '15  of  an  inch  ;  breadth  -12.  I  have 
seen  no  specimens  with  the  aperture  perfect 

OflF  the  coast  of  New  Jersey,  on  a  bank  in  32  fathoms,  para- 
sitic on  Euryechinus  Drobachiensis  V., — Capt  Gedney. 

Ooecum  costaium  V.     Plate  VI,  fig.  6. 

QjKum  Cooperi  Smith,  Annals  Lyceum  Nat.  History,  vol.  ix,  p.  394,  fig.  3,  1 870, 
(nou  Carpenter). 

Mr.  Sanderson  Smith  has  described  and  figured  this  shell  in 
a  later  stage  of  growth  than  the  one  here  figured.  In  my  fig- 
ure the  longitudinal  costae  are,  by  an  error,  not  so  distinctly 
brought  out  as  they  should  be,  and  the  annular  grooves  in  the 
depressions  are  too  distinct 

in  the  adolescent  stage  of  growth  this  species  enlarges  rather 
rapidly,  and  has  12  or  13,  distinct,  elevated,  rounded  costae,  nar- 
rower than  the  intervals  between ;  the  circular  grooves  are 
numerous,  unequal,  interrupted  over  the  costae,  and  broader 
toward  the  aperture.  The  aperture  Ls  rounded  within  :  its  mar- 
gin is  externally  stellated  by  the  costae. 

Vineyard  Sound,  8  to  10  fathoms, — A.  E.  V. ;  Gardiner's 
Bay,  L.  I.,  4  to  5  fathoms,  sand, — Smith. 

Elysiella,  gen.  nov. 

Allied  to  Elysia  and  Pkicobraiichiis.  Head  rounded,  with 
two  short,  obtuse  tentacles  ;  eyes  sessile  behind  the  bases  of  the 
tentacles,  on  the  neck.     Lateral  lobes  united  behind,  rounded 

*  The  figure  in  Gould's  iBvertebrata  (copied  in  the  new  edition)  is  very  poor. 
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and  Beparate  in  fix>nt,  and  raiaed  firom  the  back,  leading  a 
oavity  beneath  for  respiiatioa  Blood  veasela,  ccwnmancing  in 
the  anterior  part  of  tne  back,  extend  backwardy  forking  and 
diver^ng,  in  the  area  enclosed  bj  the  lateral  lobea. 

This  genus  differs  firom  Placobranchua  and  Jlijfsia  in  having 
the  lateral  lobes  united  together  posteriorlv  oyer  die  bade,  bo 
that  the  respiratory  cavity  partially  enclosed  by  them  la  closed 
behind. 

MysieUa  caMua  Y.    Plate  vn,  figures  6,  6^. 

PkMibramchma  caktku  Agassis,  IfBS.;  Gould,  In?ert  of  Msml,  tnd  ed^  p.  M^ 
pL  ZTii,  figs.  249,  260,  1870. 

This  species  is  well  described  by  Dr.  Gbuld,  but  the  figure  ii 
incorrect  in  repi^esenting  the  lateral  lobes  as  separate  poste- 
riorly,— ^perhaps  a  theoretical  mistake  on  the  part  of  the  artist 

It  is  common  adhering  to  eel-grass  in  harbors  and  estoam 
from  Boston  to  New  Jersey;  Great  Em  Harbor, — ^A.  R  Y. 
and  S.  L  Smith ;  New  Haven,  Conn.,  and  Wood's  Hcde^  Msn, 
— S.  L  Smith. 

It  often  floats  with  the  bottom  of  the  foot  at  the  Bor&oe  of 
the  water. 

Styliola  vitrea  V.,  sp.  nov.    Plate  VI,  figure  7. 

Shell  smooth,  polished,  diaphanous,  almost  glaaBy,  long  coni- 
cal, rather  slender,  slightly  curved  toward  die  achte  apex. 
Animal  white ;  swimming  organs  obovate,  with  the  end  bnMtdly 
rounded,  and  bearing  the  slender  tapering  tentacles  near  the 
middle  of  the  anterior  edge ;  intermediate  lobe  short,  rounded 
in  front. 

Length  of  shell  '46  ;  diameter  "08  of  an  inch. 

This  species  was  taken  among  Salpce,  off  Gay  Head,  Martha's 
Vineyard,  in  the  afternoon,  Sept  9th,  1871, — ^Dr.  A.  S.  Pack- 
ard and  A.  E.  Verrill. 

Ensatella  Americana  (Gould  sp.) 

SoUn  ertsia  of  American  authors,  not  of  Linnffius. 

In  addition  to  the  differences  in  the  shells  of  the  American 
and  European  species,  noticed  b^  Gould  and  others,  there  are, 
apparently,  still  more  marked  differences  in  the  soft  parts,  to 
juage  from  the  figures  and  descriptions  of  the  ensis  of  Europa 

In  our  species,  when  full  grown,  the  siphonal  tubes  protrude 
an  inch  or  more  and  are  united  for  about  half  their  length,  be- 
yond which  they  are  round  and  divergent,  subequal.  Both 
orifices  are  surrounded  by  a  similar  circle  of  numerous  papilla, 
of  three  sizes  ;  the  larger  ones  are  enlarged  in  the  middle,  acute 
at  tips,  with  a  large  black  spot  on  each  side  of  the  base  ;  alternate 
with  these  are  somewhat  smaller  ones  of  the  same  form  and 
with  similar  basal  spots ;  alternating  with  the  primary  and  sec- 
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ondarj  ones  are  small  tapering  papillae,  less  than  half  the  length 
of  the  longest ;  numerous  slender  tapering  papillse  are  also  scat- 
tered irregularly  over  the  sides  of  the  free  portions  of  both 
tubes,  in  some  cases  in  irregular  rows  of  four  to  six,  while  on 
the  ventral  side  of  the  branchial  tube  two  rows  of  alternating 
papillae  extend  along  the  whole  length  of  the  siphon.  The 
mantle  is  open  ventrally  for  more  than  half  its  length  ;  the  pos- 
terior portion  of  the  opening  has  small  conical  papillae  along  its 
margin.  Foot  long ;  the  end  bulbous,  obliquely  truncated  and 
beveled  laterally. 

Periplovia  papyracea  V.   Plate  VII,  figs.  1,  1»  1^ ;  pi.  vill,  fig.  1. 

Anatina  pa^^yraeea  Saj;  Gould,  Invert  Mass.,  2iid  ed.,  p.  67,  fig.  382. 

An  examination  of  the  soft  parts  of  this  species  (pi.  viii,  fig. 
1^  shows  that  it  is  very  different  from  Anatina^  and  agrees 
closely  with  Periphma^  with  which  the  shell  also  agrees  welL 

The  siphonal  tubes  are  separate  from  the  base,  slender,  sub- 
equal  ;  tne  orifices  are  both  surrounded  by  a  simple  row  of 
small  papillae.  One  pair  of  gills,  with  a  well-marked  longitu- 
dinal tola  on  the  dorsal  side  posteriorly.  Palpi  with  the  ante- 
rior and  ventral  margin  thictened,  revolute,  and  strongly  stri- 
ated transversely,  the  ends  prolonged  and  rolled  into  a  point 
posteriorly.  Mantle  with  thickened  margins,  united  except  at 
the  small  antero- ventral  opening  for  the  foot      ' 

In  young  shells  (pL  vii,  fig.  1»)  the  spoon-shaped  tooth  is 
supported  beneath  by  two  slender  brace-like  laminae,  in  both 
valves ;  in  larger  shells  one  of  these  usually  becomes  obsolete. 

This  species  occurs  fix)m  New  Jersey  to  Labrador. 

Angulus  modesius  V.,  sp.  nov.     Plate  VI,  figures  2,  2». 

Shell  smooth,  shining,  more  or  less  iridescent,  with  very  fine 
concentric  striae.  Form  similar  to  that  of  A  fewer,  but  more  ob- 
loito  and  with  the  anterior  dorsal  margin  nearly  straight  or  even 
slightly  concave ;  the  beaks  are  at  about  the  posterior  third,  and 
scarcely  prominent ;  the  posterior  end  slopes  rapidly,  and  is 
sub  truncate  at  the  end  ;  the  ventral  margin  is  but  slightly  con- 
vex in  the  middle,  and  sub-parallel  with  the  dorsal  margin. 
The  shell  is  often  a  little  thickened  and  firmer  than  in  A,  tener, 
but  is  sometimes  as  thin.  Color  pink,  light  straw-color,  or 
white;  often  banded  concentrically  with  these  colors.  The 
hinge  margin  is  stouter  and  the  teeth  stronger  than  in  A.  tener, 
and  different  in  relative  size  and  proportions,  as  may  be  seen 
bv  comparing  the  figure  (pi.  vii,  fig.  1)  with  that  of  A.  tener 
(fig.  2)  magnified  to  the  same  extent  The  ligament  plate  is 
also  longer. 

This  species  occurred  sparingly  in  Vineyard  Sound  and 
Buzzard's  Bay,  in  6-10  fatnoms,  sand, — A.  E.  V.  and  S.  I. 
Smith  ;  it  has  also  been  found  in  Long  Island  Sound,  off  New 
Haven,  4-5  fath.,  mud, — ^A.  E.  V. 
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Gastranslla  Y.,  gen.  nov. 

Shell  oblong,  more  or  less  irregular,  and  sometimeB  with 
the  ventral  margin  indexed ;  pallial  sinus  lai^ ;  ligament  ezte^ 
nal,  elongated.  Bight  valve  with  two  snudl  cardinal  teeth ;  the 
posterior  one  thin,  directed  obliquely  backward.  Left  valve 
with  two  cardinal  teeth  ;  the  posterior  one  stout,  bilobed ;  the 
anterior  one  smaller.  No  distinct  lateral  teetL  Animal  with 
lon^,  slender,  separate  siphonal  tubes,  with  a  simple  circle  of 

?apillae  at  the  ends ;  mantle  well  open  anteriorly ;  foot  ligulata 
'he  curious  little  shell  for  which  this  genus  is  constituted  appa^ 
entlj  resembles  Oastrana  more  than  any  othe»  described  genua 

ChstraneUa  iumida  Y.,  sp.  nov.     Plate  vi,  figures  8,  8*. 

Shell  small,  variable  in  form,  swollen  above,  more  or  less  don- 
gated  oval,  or  oblong,  with  rounded  ends,  compressed  pot- 
teriorly.  The  beaks  are  rounded,  somewhat  prominent,  incurved 
but  not  approximate,  and  directed  somewhat  forward ;  the  anl^ 
nor  dorsal  maigin  is  deeply  concave  in  fix>nt  of  ^e  beaks,  bat 
without  a  distinct  lunule,  at  the  anterior  end  rej^arl  v  rounded  or 
a  little  prolonged,  compressed ;  ventral  margin  sligntlj  conveXi 
or  nearly  straight  and  sub-parallel  with  the  dorsal  maigin,  or 
incurved,  in  &e  different  specimens;  posterior  end  broadly 
rounded  in  some,  decidedly  prolonged  in  others ;  dorsal  poste- 
rior maigin  usually  nearly  straight  for  at  least  half  its  lengdi, 
sometimes  a  little  convex  and  gradually  sloping  throughoat 
Surface  with  fine,  somewhat  irregular,  concentric  striee,  shghtly 
iridescent  Color  white,  with  the  umboes  purple.  Long  Island 
Sound,  near  New  Haven,  4-6  fathoms,  shelly  and  gravelly  bot- 
tom, among  hydroids  and  sponges, — A.  E.  V  errill. 

This  species  appears  to  be  a  "nestler,"  and  quite  variable  in 
form.  About  20  specimens  were  obtained,  of  different  sizes; 
one  of  the  largest,  which  may  not  be  mature,  is  18  of  an  inch 
long,  "09  high  and  about  the  same  in  thickness. 

Turtonia  nitida  V.     Plate  VII,  figures  4,  4». 

Twrtionia  minuta  Gould,  2d  ed.,  p.  85,  fig.  395  (not  of  European  authors). 

The  American  specimens  of  this  shell  differ  so  widely  in 
form  and  especially  in  the  structure  of  the  hinge,  fix>m  all  the 
European  specimens  with  which  1  have  compared  them,  as  well 
as  from  the  descriptions  and  figures,  that  I  cannot  regard  them 
as  identical.  Dr.  Gould  has  well  defined  the  form  and  exter- 
nal characters  of  our  shell  The  much  enlarged  figure  of 
the  interior,  which  is  now  given,  illustrates  the  structure  of  the 
hinge  better  than  any  description  could.  I  have  seen  no  Euro- 
pean specimens  so  elongatea  in  form  as  the  American  examples 
seen  by  me  invariably  are,  but  depend  lesson  the  external  form 
than  on  the  structure  of  the  hinge  for  distinguishing  them. 
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Astarie  undata  Gould,  Inv.  Mass.,  1st  ed.,  p.  79,  1840  (provis- 
ional name)b 

A»iarte  sulcata  (pars)  Gould,  op.  cit.,  and  most  American  writers. 

Orassina  kUistUea  Hanley,  Recent  BivalFe  Shells,  p.  87,  pi.  14,  fig.  35,  1843. 

This  is  by  far  the  most  abundant  species  on  the  northern 
coast  of  New  England.  It  ranges  from  Cape  Cod  to  Labrador. 
In  the  Bay  of  Fundy  it  is  very  abundant  at  all  depths,  from 
S  to  125  fathoms,  on  muddy  bottoms.  It  varies  greatly  in  form 
and  sculpture,  but  can  easily  be  recognized  in  all  its  varieties, 
by  any  one  familiar  with  the  species  of  this  genus.  The  beaks 
are  less  prominent  and  the  lunule  less  deeply  excavated  than 
in  A.  sulcata^  and* other  differences  exist  in  the  hinge,  etc. 

The  figure  in  the  new  editionof  Gould  (fig.  432)  is  not  charac- 
teristic, having  been  made  from  an  old  eroded  specimen,  of 
unusual,  if  not  abnormal,  form. 

Astarte  lens  Stimpson,  MSS. 

Astarte  crebricoatcUa  Gould,  2d  ed.,  p.  126,  fig.  440  (non  Forbes). 

This  species  is  very  well  described  and  figured  in  the  work 
referred  to.  It  is  unquestionably  distinct  from  the  A,  crebricostata 
of  Europe.  It  occurs  associated  with  the  preceding  species  in 
Eastport  Harbor  and  the  Bay  of  Fundy  on  soft  muddy  bot- 
toms in  20  to  130  fathoms.  I'his,  however,  is  much  more  com- 
mon at  100  fathoms  and  below,  being  by  no  means  abundant  at 
20-30  fathoms,  where  the  former  occurs  in  the  greatest  proftision. 

The  two  species,  although  somewhat  similar,  are  easily  recog- 
nized. This  is  more  compressed,  more  rounded,  lighter  and 
brighter  yellowish  in  color,  and  generally  has  much  more  numer- 
ous and  regular  undulations.     The  hinge  is  also  quite  different 

Astarie  quadrants  Gould,  1st  ed.,  p.  81 ;  2d  ed.,  p.  123,  fig.  434 

Astarte  Portiandica  Mighels,  Boston  Jour.  Nat  Hist,  iv,  320,  345,  PL  16,  fig.  2. 

Among  the  specimens  dredged  in  Eastport  Harbor  are  some 
that  agree  with  the  original  Portiandica^  in  color,  form,  and 
size,  wnile  other  specimens  are  intermediate  between  these  and 
the  typical  quadrans,  so  that  a  complete  series  can  be  formed 
connecting  the  two  varieties  together.  Differences  of  the  same 
kind  and  equally  great  occur  in  other  species  of  Astarte, 

Oryptodon  obesus  V.,  sp.  no  v.     PL  VII,  fig.  2. 

Shell  white,  irregularly  and  rather  coarsely  concentrically 
striated,  much  swollen  in  the  middle ;  the  transverse  diameter 
nearly  equal  to  the  length  ;  the  height  considerably  exceeding 
the  lengtn.  The  beaks  are  prolonged  and  turned  strongly  to  the 
anterior  side.  The  lunular  area  is  rather  large  and  sunken, 
somewhat  flat,  in  some  cases  separated  by  a  slignt  ridge  into  an 
inner  and  an  outer  portion.  Anterior  border  with  a  prominent 
rounded  angle ;  ventral  margin  prolonged  and  rounded  in  the 
middle ;  posterior  side  with  two  strongly  developed  flexures, 
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aeparated  by  deep  grooves  Interior  of  shell  witii  ladialiiig 
grooves,  most  oonspicuous  toward  the  ventral  octe^ 

Length  of  the  Iwgest  speoimen  "60  of  an  inoa;  height  "72; 
thicknesfi  -52.  The  smaller  specimens  have  aboat  iM  ssme 
proportions; 

Off  No-man's  Land,  in  19  fathoms,  muddy  bottoniy — A.  &  Y. 
and  Dr.  A.  S.  Packard ;  Labtador,— Dr.  PaokanL 

Six  sin^e  valves,  some  of  them  quite  fresh,  were  obtained  off 
No-man's  Iiand  at  several  different  looalitiea  They  were  all 
ri^t  valves,  and  the  smallest  was  *60  of  an  inoh  in  height  The 
specimen  from  Labrador  agrees  nearly  in  form  and  atructuw^ 
and  is  only  "28  in  height  and  "20  in  length. 

This  specieB  appears  to  be  more  nearfy  related  to  G  Jkaatonu 
of  Europe  than  to  C.  Otnddii.  The  European  spedeaisnesrlj 
intermediate  between  the  two  American  sheQa  in  fium ;  bat 
judging  from  the  specimens  which  I  have,  had  opportunities  tft 
examine,  the  three  forms  ought  to  be  kept  distinct  (X  OmiMH 
ia  common  in  Eastport  Harbor,  and  occurs  sparingly  in  Bos- 
aard's  Bay  and  Vineyard  Sound.  It  ia  a  thinner  and  noia 
delicate  shdl,  more  rounded,  relatively  much  longez^  and  it 
seldom  more  than  '25  to  '80  of  an  inch  m  breadth. 

Anamia  glabra  V. 

AiiimiUmtpk^pimm(mn)JJau.;  Gkmki  «id  most  Anwriom  aqflMti. 
A.  dtolHea  Bimiey,  In  Qonld,  M  ed^  p.  S06,  ilg.  499  ^mn  JAom). 
A,  ^hippkun  Binney,  op.  dt,  p.  204,  fig.  49t  (noa  Lmn.). 

One  of  the  localities  given  by  Linn^  for  A.  ephippium  was 
"Pennsylvania"  He,  therefore,  doubtless  included  our  com- 
mon southern  Anomia  under  that  name,  but  it  appears  to  be 
quite  distinct  from  the  common  European  species.  Its  range  is 
quite  southern.  It  is  very  abundant  everywhere  from  Cape 
Uod  to  Florida,  but  north  of  Cape  Cod  it  is  rare.  Although  occa- 
sionally found  as  far  north  as  Nova  Scotia,  I  have  never  met 
with  it  at  Eastport  or  in  the  Bay  of  Fundy,  where  it  is  replaced 
by  the  typical  A.  aculeata  and  its  squamose  variety. 

Olanduia  arenicola  Y.,  sp.  nov. 

Body  sub-globular,  rather  higher  than  broad,  the  whole  sur- 
face covered  with  grains  of  sand  forming  a  continuous  layer. 
When  the  sand  is  removed  the  surface  of  the  test  is  reticulatelj 
wrinkled  and  pitted,  not  furnished  with  fibres,  except  at  base, 
where  there  are  a  few  long,  slender,  thread-like,  white  ones. 
Tubes  terminal,  near  t(^ther,  in  the  alcoholic  specimen  short, 
forming  low  verrucie,  swollen  at  base,  the  ends  a  nttle  prominent 
and  naked.  Apertures  square,  with  four  small  loDca  The 
test  is  tough  ana  opaqua     Height  '46 ;  breadth  '86  of  an  inch. 

Murray  Bay,  Ghilf  of  St  Lawrence, — Dr.  J.  W.  Dawson. 
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Molgula  pellucida  V.     Plate  Vlll,  figure  2. 

Body  sub-globular  with  a  smooth,  thin,  pellucid  test  Tubes 
terminal,  contiguous,  much  swollen  at  base,  long,  divergent, 
tapering,  reticulated  within  by  longitudinal  and  circular  white 
lines  (muscular  fibers).  Branchial  aperture  with  six  small 
papillae.  Intestine  conspicuously  visible  through  the  test; 
stomach  covered  by  deep  orange-colored  hepatic  glands.  Ova- 
ries large,  whitish.  Color  of  test,  pale  hyaline  bluish  ;  tubes 
toward  the  ends,  dull  neutral  tint 

Diameter  of  the  largest  specimens  about  1  inch. 

Mass.  Bay, — L.  Agassiz ;  Long  Island, — Coll.  Peabody  Acad- 
emy of  Science ;  Bird  Shoal  near  Beaufort,  N.  C, — ^Dr.  H.  C. 
Yarrow. 

Mr.  Binney  has  published  characteristic  colored  figures  of 
this  species  under  the  name  of  M.  producta  Stimp.,  which  is  a 
very  different,  sand-covered  species,  (plate  viii,  fig.  6). 

Eugyra  glutinans  V. 

Cynthia  glutincms  Moll.,  Naturh.  Tidsskrifl;,  iv,  p.  94,  1842. 

Several  specimens  from  Greenland,  which  I  have  had  oppor- 
tunity to  examine,  were  sent  by  Dr.  Chr.  Liitken  to  Dr.  A.  S. 
Packard  as  Holler's  species,  and  agree  well  with  his  description. 

These  are  subglobular,  "20  to  '85  of  aif  inch  in  diameter,  with 
a  thin  translucent  test,  covered  with  fine  sand,  which  adheres 
to  very  slender  and  delicate  fibers  which  thickly  cover  the 
whole  surface,  but  are  longer  and  more  numerous  below,  those 
of  the  base  being  as  long  as  the  diameter  of  the  body  and  bear- 
ing grains  of  sand  along  their  whole  lengtL  The  tubes  are 
naked  and  entirely  retractile,  connected  by  a  thickened  ridge 
surrounding  their  bases.  The  branchial  aperture  is  six-lobed  ; 
the  anal  is  squara  It  is  more  nearly  allied  to  K  pilularis  V. 
than  to  any  otner  American  species. 

Ascidiopsis  complanata  V.,  gen.  nov.     Plate  Vili,  fig.  8. 

Ascidia  complanata  Fabr. ;  Verrlll,  this  Journal,  i,  p.  98,  fig.  11,  18*71. 
Asddia  caMosa  Stimp.,  Proc.  Boston  Soc.  Nat.  Hist.,  vol.  iv,  p.  228,  1852. 

The  remarkable  and  complex  structure  of  the  gill  in  this 
species  seems  to  require  its  separation  as  a  distinct  genus.  A 
small  portion  of  the  gill  is  represented  in  the  figure,  much  en- 
larged. 

Alcyonidium  ramosum  Verrill,  sp.  nov.     Plate  Vlli,  fig.  10. 

Much  branched,  when  full  grown  ;  the  branches  irregularly 
dichotoraus,  usually  crooked.  Surface  glabrous,  smooth,  or 
nearly  so,  the  cells  rather  small  and  crowded  ;  zooids  with  six- 
teen slender  tentacles.     Color  ashy  brown,  or  dull  rusty  brown. 

Diameter  of  branches  mostly  -20  to  '25  of  an  inch.  Height 
10  to  15  inches. 

Am.  Jour.  Sol— Third  Series,  Vol.  Ill,  No.  16.— April,  1872. 
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Off  South-end,  near  New  Haven,  1-4  fiithoou^  oqhudod, 
— ^A.  R  y. ;  Yineyard  Sound,  Mass,  and  Gh-eat  Bgg  Haibor, 
K.  J.,— A.  K  T.,  and  &  L  Smith. 

Bmtey— pu  1 10,  for  WmgOin  mrimm,  tmA  Jiiifrifi 
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Figure  1.  Amim  taur,  enlMiod  9  dfamateii ;  1  «»  llie  mmt^  otttniil  ilM  (flmi 

Bliiii^*k  OodM,  by  X.  8.  Mune). 
**     a  Ai^fubmmoimiuu  v.^enlaiged 5 dfaunetcw ;  >•, ttie  ■mie, natonil ri»i 
**     a  goiirwiiffa  fiwiMii  v^  enkiged  16  dfauneten;  8«|  taethar  ipad^ni, 

enkned  6  diunaten. 
^     4w  gWftowflto  rfywi  V^  apha^wd  g  dfaunetora. 
*«     (L  ^eUijMlitey.;eiiliuM6&metflf^ 
*'     0.  OawMwt  witofMwt  V.,  uamfttnre,  ilaiiged  91  diMoeteiB. 
"«     7.  a^iUolc  vttrw  v.,  enUised  8  diuneten. 

figiirel.  IkjpbiiiaiMMyrcwtg,  left  tide,  citcrior  Ttew  (fttmi  niiiM(y*k  Qonid,  bffl. 
8.  Hone);  1«|  the  Moae,  Tiew  of  the  Inteilor  of  A 


vllh 

the  OMicle  Id  plftce,  enUiged  8  dSuneten;  Ift.  OMide'of  the 

enlamd  80  dlimeten. 
^     a  OrMDMoii  obonw  v.,  enlimd  8  diameten 

**     a  JfiidUa AomofiMCyoiiitf ),  Dom  Hew Hatob.  enUnred naerijadhmetwi 
•«     4w  2Wi«m(a  nilida  V;  Tiew  of  the  Interior,  flo^v^ 

■erne,  eztennl  lieir,  oatand  aiie  and  eniaiicea,  (ftom  Btimqr^  G«dd|  If 

K.  8.  Mone). 
M     a  ^%iMla«afiiiiif  v.,  donal  view,  enlaised  neaily  8  dIaiiMten;  5«^  thi 
aame,  veDtnl  lieir,  more  enhuriced. 

#       PL^nVIIL 

Itfcnra  1.  BKripkmapmprmoia^  animal,  reatfaig  In  light  filvei  with  part  of  thaiiM- 
tie  ramoTed  from  the  upper  side ;  «,  retracted  anal  tnoe;  ft.  bianddd 
tube ;  a.  left  gill ;  m,  m,  anterior  and  poaterlor  adductor  nniadea ;  i,  liiiai- 
tine;  I,  liTcr ;  o,  palpi  of  left  aide;  X retracted  foot;  a,  opening  m  iim- 
tle  for  protrnaion  of  fooc 
^  a  Mciffvia  pMudda  Y.,  rather  more  than  natarel  size. 
**     8.  JSugyra  pttularU  Y.,  enlaiiged  about  2  diameters,  with  the  adhering  mad 

jMirtly  remoTed. 
"     4.  MMffula  papiUoM  Y.,  from  off  Martha*s  Yineyard,  enlarged  2  diaaeten, 
with  ttie  adhering  sand  mostly  removed. 

5.  Mdigtda  arenata  St&ip,,  natural  size,  and  with  its  coating  of  sand. 

6.  Motgula  producta  Stimp^  natural  size,  with  its  coat  of  fine  sand. 

7.  CfyntMa  partUa  Stimp.,  erect  variety,  showing  the  outline  and  the  chantt- 
ter  of  the  apertures;  but  the  sur&ce  of  the  body  appean  smoother  thsa 
is  natural. 

a  AKidiopgit  eompkuuUa  Y.,  small  portion  of  the  elll,  much  enlarged. 
**     9.  Ara  enfttattina  Y.,  from  Murrey  Bay,  enlarged  8  diameten. 

10.  AkuonicUum  ramomm  Y.,  a  young  specimen  enlarged  2  diameters,  with 
part  of  the  zooids  expanded. 
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Art.  XXXK. — Discovery  of  the  Dermal  Scutes  of  Mosasaurwd 

Reptiles ;  by  Professor  O.  C.  Mabsh. 

The  great  abundance  of  Pythonomorpha  in  the  Cretaceous 
deposits  of  this  country  is  rapidly  affoiding  material  for  a  full 
understanding  of  the  structure  of  these  peculiar  r^tiles,  aboat 
which,  until  recently,  so  little  has  been  Known.  The  explora- 
tions of  the  Yale  College  party  in  Western  Kansas^  in  1870, 
first  proYed  the  existence  of  posterior  limbs,  in  three  of  the 
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genera,*  and  the  same  party,  during  their  investigations  of  the 
past  year  in  that  re^on,  have  added  several  other  important 
facts,  one  of  which  is,  that  these  reptiles  were  protected  by 
osseous,  dermal  plates,  a  point  of  much  interest  in  determining 
their  true  affinities.  An  examination  of  a  large  number  of 
specimens  has  shown  that  this  covering  existed  in  JSdestosaurus^ 
Liodon,  Holcodus  and  Clidastes,  and  hence  there  can  be  little 
doubt  that  it  was  common  to  the  entire  group. 

The  plates  were  first  observed  in  a  specimen  of  Udestosaurus, 
on  which  several  were  adhering  to  portions  of  the  skull  and 
lower  jaws.  A  few  of  these  were  attached  together,  apparently 
in  their  original  position  with  reference  to  each  other,  thus 
indicating  their  natural  arrangement.  There  were  evidently  at 
least  two  or  three  kinds  of  scutes,  and  all  of  those  preserved  are 
essentially  quadrilateral  in  form,  the  posterior  margin  being  the 
shortest  The  lower  surface  is  smooth.  The  upper  side  has 
the  margin  more  or  less  beveled,  to  admit  an  imbncate  arrange- 
ment when  in  place,  but  no  true  ornamentation.  The  edges  are, 
in  general,  quite  thin,  but  one  shows  that  it  was  united  by 
sutura  There  are  also  indications  of  an  imperfect  articulation, 
somewhat  like  that  seen  in  the  plates'  of  some  species  of 
Palceonisais. 

The  exact  arrangement  of  the  scutes  when  in  place  is  difficult 
to  ascertain  from  the  limited  number  of  specimens  observed, 
but  a  complex  pattern  was  evidently  produced  by  alternate  rows 
of  scutes  of  different  shape  and  siza  In  some  places,  the  edges 
overlapped  in  such  a  way  as  to  bring  three  thicknesses  together. 
The  position  in  which  the  plates  were  found  would  indicate 
that  they  were  mainly  from  tne  lower  part  of  the  neck. 

Measurtmenit. 

Length  of  large  scute  of  Edestosavrus^ 28*  ""• 

Width  at  anterior  margin, 27' 

Width  at  posterior  margin, 9' 

Greatest  thickness, 8* 

Length  of  small  scute  of  Edestosaurus^ 18' 

Width  at  anterior  margin, 18* 

Width  at  posterior  margin, 12* 

Greatest  tnickness  ? - 1*6 

In  the  genus  Liodon^  the  scutes  are  also  imbricate,  and  some- 
what similar  to  those  above  described ;  but  all  observed  appear 
to  be  proportionally  smaller.  Those  found  with  one  specimen 
are  quadrilateral  in  form,  with  the  posterior  margin  shortest 
They  are  smooth  below,  but  the  upper  surface  is  rugose.  The  ex- 
posed portion  is  linguiform,  with  its  longer  axis  corresponding  to 
that  oi  the  scute.  One  perfect  scute  was  26  ™«".  in  length,  20  in 
average  width,  and  4*25  in  thickness.     The  scutes  in  HolcoduSy 

*  This  Journal,  voL  L  p.  447,  June,  1871. 
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so  far  as  observed,  resemble  those  of  Liodon.  In  Clidastes,  the 
only  scutes  detected  were  some  f5ragments  adhering  to  the 
caudal  vertebrae  of  C,  Wymani  Marsh.  They  are  very  thin, 
and  quite  smooth. 

The  various  specimens  examined  in  this  investigation  render 
it  probable  that  the  cranium  of  these  reptiles  was  not  covered 
with  plates,  but  the  body  only,  as  in  some  of  the  Crocodilia. 
The  scutes  are  apparently  different  in  each  species,  and  hence 
are  important  as  a  means  of  identification. 

Yale  College,  New  Haven,  March  5th,  1872. 


Art.  XL. — A  New  Method  of  Estimating  the  Sun's  Mass  and 
Distance,  by  means  of  the  Heating  Energy  of  Flames  ;  by  PLiirsr 
Earle  Chase,  Professor  of  Physics  in  Haverford  College. 

In  a  recent  paper*  I  endeavored  to  demonstrate,  from  &- 
miliar  postulates,  the  following  proposition : 

The  kinetic  energy  of  dissociated  water  should  he  to  the  kinetic 
energy  of  terrestrial  revolution,  as  the  ma^  of  the  earth  is  to  the  mass 
of  the  sun  ; 

And  the  energy  of  hydrocarbons  should  be  to  the  energy  of  dis- 
sociated water,  av  elastic  energy,  under  constant  volume,  is  to  elastic 
energy  under  constant  pressure. 

As  the  proposition  has  obvious  important  bearings,  I  submit 
to  the  readers  of  this  Journal  the  following  illustrations  of  my 
method. 

Various  experimenters  have  estimated  the  heating  equiva- 
lents of  chemical  combination,  for  hydrogen  and  other  elemen- 
tary and  compound  substances.  The  earlier  estimates  are  very 
discordant,  but  successive  improvements  in  apparatus  led  to  a 
satisfactory  approximation  of  results. 

Molecular,  as  well  as  cosmical  forces,  being  presumably  cen- 
tral, the  hypothesis  that  chemical  forces  vary  as  gravitating  en- 
ergies does  not  seem  un  reasonable  Stephenson  and  Herschel, 
nearly  a  half  century  ago,  spoke  of  our  various  forms  of  fuel 
as  containing,  within  themselves,  solar  energies  which  had  been 
stored  up  during  the  processes  of  organization.  The  experi- 
ments, to  which  I  have  just  referred,  gave  approximate  measure- 
ments of  those  energies,  but  I  am  not  aware  that  any  one,  pre- 
vious to  the  appearance  of  my  barometrical  and  magnetical 
discussions,t  attempted  to  show  any  direct  and  commensurable 
relation,  between  any  forms  of  cosmical  and  molecular  force. 

In  Muspratt's  Chemistry,  I  find,  among  other  estimates  of  the 

♦  Road  before  the  American  Philosophical  Society,  Feb.  16,  1872. 

f  Proceedings  and  Trans.  Amer.  Phil.  Soc. ;  this  Journal,  1863-4,  et  sub. 
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heating  energy  of  Hydrogen,  the  reasonably  accordant  ones  of 
Andrews,  Dulong,  Favre  and  Silbennann,  Grassi,  and  Hess. 
According  to  the  mean  of  their  several  results,  one  pound  of 
H,  burned  with  eight  pounds  of  0,  liberates  enough  heat  to 

lift  the  nine  pounds  of  gaseous  H^O  in  vacuo, feet 

If  such  a  lift  were  accomplished,  it  would  establish  an  oscilla- 
tion, which  would  be  perpetually  sustained  by  terrestrial  attrac- 
tion and  elastic  rebound,  if  not  counteracted  by  opposing 
forces. 

Let  A=  mean  height  of  oscillating  vapor  (Jx *—^ feet).* 

m  —  mass  of  sun,  in  units  of  the  earth's  mass. 

G?=  mean  distance  of  sun   in   units  of  earth's   equatorial 

radius  =mean  height  of  oscillating  earth. 
yo=  365^  5h  48"^  49". 
yi=  time  of  satellite  revolution  at  earth's  equatorial  sur- 

r=  earth's  equatorial    radius  (20,923,664  feet=mean  of 

Airy  and  Bessel.) 
g=  32-08744. 

According  to  my  hypothesis 

Td 

h  :  rd  111:  in  .'.  m  =  -^. 

n 

We  have  also,  according  to  well  known  mechanical  laws, 
7n=  l^^yxd  .     Solving  the  equations,  we  obtain  the  follow- 
ing values  {G)y  which  I  collate  with  the  careful  astronomical 
estimates  of  Newcomb  (N),  and  Stone  (S). 

C.  N.  8. 

Mass  of  the  sun,  380,260  326,800  329,000 

Distance"     "  92,639,500  m.       92,380,000  m.     91,945,000  m. 

If  an  elastic  fluid  is  lifted  above  the  earth  s  surface,  subject 
to  the  (nearly)  constant  pressure  of  gravity  ; 

The  superficial  pressure  oc  (-^^)  . 

And  the  volume  aj^^j 

Therefore,  under  equal  increments  of  heat, 

vol.  under  const,  press.  :  const  vol.  X  (r-l-A)'  :  r'. 

In  the  case  of  H^O,  from  the  values  already  adduced,  we 

— -j  =1'488.      This  corresponds,  approximately,  to 
*  Uj  theoretical  mean  spedflc  heat  of  H^O  being  }. 
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the  experimental  valuation  adopted  by  Tyndall  (l^l),  and  ii 
virtoally  identical  with  the  mean  reaolt  of  the  experimentB  of 
Balong,  and  Favre  and  Silbermannf  upon  ether  and  oUve  oQ 
(l^M  and  1*496),  aa  well  as  ¥riith  the  theoretical  volamefcric  con- 
densation of  H,0  (1-5). 

If  my  postulates  are  admitted,  the  field  which  tiiej  open  &r 
the  venfication  of  astronomical,  thermal,  electrical  and  ohemi- 
cal  observations  and  experiments,  seems  unlimited.  I  have 
already  in  view  special  researches  pertaining  to  solar  tempera- 
ture,  fldthereal  density,  atomicity  and  valency,  specific  and 
latent  heats,  temperature  of  fiiaon,  vaporization  and  dissocia- 
tion, mixtures  of  ^[ases  and  vapors,  periods  of  planetary  rota- 
tion, terrestrial  rigidity  and  tide& 

PhiUdelpbia,  SWb.  SO,  1871 


Abt.  XLL—The  YdlawsUme  National  Park;  by  R  Y.  Hatddt. 

With  a  Map. 


In  order  that  the  Park,  or  reservation,  containing  within  its 
limits  the  wonderful  fidls,  hot  springs,  gevsers,  ana  other  ob- 
jects of  interest  mentioned  in  our  pre^inff  artides  majr  he 
more  clearly  understood  by  the  readers  or  this  Journal,  we 
have  prepared  a  map  expressly  to  show  the  Park  with  its  sur- 
roundings ;  the  scale  is  ten  miles  to  an  inch.  The  Report  of 
the  Committee  on  Public  Lands,  as  well  as  the  law  itself^  which 
are  appended  to  this  article,  will  serve  to  explain  the  map  in 
general  terma 

A  glance  at  the  map  reveals  to  the  reader  the  geographical 
locality  of  one  of  the  most  beautiful  lakes  in  the  world,  set  like 
an  emerald  among  the  mountains.  It  will  be  seen  also  that 
the  mountains  that  wall  it  in  on  every  side,  form  one  of  the 
most  remarkable  water-sheds  on  the  continent  The  snows 
that  fall  upon  their  summits  give  origin  to  three  of  the  largest 
rivers  in  North  America.  On  the  north  side  are  the  sources 
of  the  Yellowstone;  on  the  west  side  those  of  the  Three  Forks 
of  the  Missouri;  on  the  southwest  and  south  those  of  the 
Snake  river  flowing  into  the  Columbia  and  thence  into  the 
Pacific  Ocean,  and  those  of  Green  river  rushing  southward  to 
join  the  great  Colorado,  and  finally  emptying  into  the  Gulf  of 
California ;  while  on  the  east  are  the  numerous  sources  of 
Wind  river.  From  whatever  point  of  view  we  survey  this 
remarkable  region,  it  is  unsurpassed  in  interest 

On  the  18th  of  December,  1871,  a  bill  was  introduced  into 
the  Senate  of  the  United  States,  by  the  Honorable  S.  C.  Pom- 
eroy,  to  set  apart  a  certain  tract  of  land  lying  near  the  head- 
waters of  the  Yellowstone  river,  as  a  public  park.     About  the 
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same  time  a  similar  bill  was  oflfered  in  the  House  of  Represent- 
atives, by  Hon.  Wm.  H,  Claggett,  the  del^ate  from  Montana. 
After  due  consideration  in  the  Committee  on  Public  Lands  in 
both  Houses,  the  bill  was  reported  favorably.  In  the  Senate 
it  was  ably  advocated  by  Messrs.  Pomeroy,  Edmunds,  Trum- 
bull, and  Anthony.  In  tne  House,  the  objects  of  the  bill  were 
so  clearly  and  forcibly  set  forth  in  the  remarks  of  Hon.  HL  L. 
Dawes,  that  it  was  voted  upon  at  once,  and  passed. 

The  above  is  a  brief  history  of  an  event  which  marks  an  era 
in  the  scientific  progress  of  the  country.  That  our  legislatoi-s, 
at  a  time  when  public  opinion  is  so  strong  against  appropriating 
the  public  domain  for  any  purpose,  however  laudal3le,  should 
reserve  for  the  benefit  ana  instruction  of  the  people  a  tract  of 
8,575  square  miles,  is  an  act  that  should  cause  universal  satis- 
faction through  the  land.  This  noble  deed  may  be  regarded  as 
a  tribute  from  our  legislators  to  science,  and  the  gratitude  of 
the  nation,  and  of  men  of  science  in  all  parts  of  the  world,  is 
due  them  for  this  munificent  donation. 

Mr.  Bunnell,  from  the  Conmiittee  on  the  Public  Lands,  made 
the  following  Report. 

The  bill  now  before  Congress  has  for  its  object  the  withdrawal 
firom  settlement,  occupancy,  or  sale,  under  the  laws  of  the  United 
States,  a  tract  of  land  fifty-five  by  sixty-five  miles,  about  the 
sources  of  the  Yellowstone  and  Missouri  Rivers ;  and  dedicates 
and  sets  it  apart  as  a  great  national  park  or  pleasure  ground  for 
the  benefit  and  enjoyment  of  the  people.  The  entire  area  com- 
prised within  the  limits  of  the  reservation  contemplated  in  this 
Dili  is  not  susceptible  of  cultivation  with  any  decree  of  certainty, 
and  the  winters  would  be  too  severe  for  stock-raising.  Whenever 
the  altitude  of  the  mountain  districts  exceeds  6,000  feet  above 
tide-water,  their  settlement  becomes  problematical  unless  there  are 
valuable  mines  to  attract  people.  The  entire  area  within  the 
limits  of  the  proposed  reservation  is  over  6,000  feet  in  altitude, 
and  the  Yellowstone  Lake,  which  occupies  an  area  15  by  22  miles, 
or  330  square  miles,  is  7,427  feet.  The  ranges  of  mountains  that 
hem  the  valleys  in  on  every  side  rise  to  the  height  of  10,000  and 
12,000  feet,  and  are  covered  with  snow  all  the  year.  These  moun- 
tains arc  all  of  volcanic  origin,  and  it  is  not  probable  that  any 
mines  or  minerals  of  value  will  ever  be  found  there.  During  the 
months  of  June,  July  and  August,  the  climate  is  pure  and  most 
invigorating,  with  scarcely  any  rain  or  storms  of  any  kind ;  but 
the  thermometer  frequently  sinks  as  low  as  26^  There  is  frost 
every  month  of  the  year,  'rhis  whole  region  was  in  comparatively 
modem  geological  times  the  scene  of  the  most  wonderful  volcanic 
activity  of  any  portion  of  our  country.  The  hot  springs  and  the 
geysers  represent  the  last  stages — ^the  vents  or  escape  pipes— of 
these  remarkable  volcanic  manifestations  of  the  internal  forces. 
All  these  springs  are  adorned  with  decorations  more  beautiful 
than  human  art  ever  conceived,  and  which  have  required  thousands 
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of  yean  fbr  the  ounning  hand  of  natare  to  fonn.  Persona  arenov 
waiting  for  the  spring  to  open  to  enter  in  and  take  powonion  of 
these  remarkable  cnnosities,  to  make  merchandise  of  these  beanti* 
fal  speoimens,  to  fence  in  these  rare  wonders  so  as  to  change  iw 
itors  a  fee,  as  is  now  done  at  Nia^^ara  Falls,  for  the  sight  of  thst 
which  onght  to  be  as  free  as  the  air  or  water. 

In  a  few  years  this  region  will  be  a  place  of  resort  for  all  daiies 
of  people  from  all  portions  of  the  world.  The  geysers  of  loeland^ 
which  have  been  objects  of  interest  for  the  scientific  men  ana 
travelers  of  the  entire  ^orld,  sink  into  insignificance  in  compsn- 
son  with  the  hot  springs  of  the  Yellowstone  and  Fire-Hole  Basuia 
As  a  place  of  resort  for  invalids  it  will  not  be  excelled  br  soy 
portion  of  the  world.  If  this  bill  fails  to  beocuie  a  law  this  9&h 
sion,  the  vandals  who  are  now  waiting  to  enter  into  this  wondn^ 
land  will,  in  a  single  season,  despou,  beyond  recovery,  theM 
remarkable  curiosities  which  have  required  all  the  oonmiig  sUU  of 
nature  thousands  of  years  to  prepare. 

We  have  already  shown  that  no  portion  of  this  trsat  can  em 
be  made  available  for  agricultural  or  mining  purposes.  BSven  if 
the  altitude  and  the  climate  would  permit  the  country  to  be  made 
available,  not  over  fifty  square  miles  of  the  entire  area  could  eT«r 
be  settled.  The  valle^^s  are  all  narrow,  hemmed  in  by  lu^  vot 
canic  mountains  Hke  gigantic  walls. 

The  withdrawal  of  this  tract,  therefore,  for  sale  or  settlemeiit 
takes  nothing  firom  the  value  of  the  public  domain,  and  is  no 
pecuniary  loss  to  the  Government,  but  will  be  regaided  by  the 
entire  civilised  world  as  a  step  of  progress  and  an  honor  to  Con- 
gress and  the  nation. 

Department  of  the  Intsbiob, 
Washington,  D,  6\,  Jaiuiary  29,  1872. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  com- 
munication of  the  27th  instant  relative  to  the  bill  now  pending  in 
the  House  of  Representatives  dedicating  that  tract  of  country 
known  as  the  Yellowstone  Valley  as  a  national  park. 

I  hand  you  herewith  the  report  of  Dr.  F.  V.  Hayden,  United 
States  geologist,  relative  to  said  proposed  reservation,  and  hare 
only  to  add  that  I  fully  concur  in  his  recommendations,  and  trost 
that  the  bill  referred  to  may  speedily  become  a  law. 
Very  respectfully,  your  obedient  servant, 

C.  DELANO,  Secretary, 
Hon.  M.  H.  Dunnell,  FEouse  of  liepresentatives. 

The  committee  therefore  recommend  the  passage  of  the  bill 
without  amendment. 

An  Act  to  set  apart  a  certain  tract  of  land  lyin^  near  the  head- 
waters of  the  Yellowstone  river  as  a  public  park. 

JBe  it  enacted  hy  the  Senate  and  House  of  Representatives  of 
the  United  States  of  America  in  Congress  assembled^  That  the 
tract  of  land  in  the  Territories  of  Montana  and  Wyoming,  lying 
near  the  head-waters  of  the  Yellowstone  river,  and  descnbed  as 
follows,  to  wit,  commencing  at  the  junction  of  Gardiner^s  river 
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,li  the  Yellowstone  river,  and  ninning  east  to  the  meridian  pass- 
;  ten  miles  to  the  eastward  of  the  most  eastern  point  of  Yellow- 
ne  lake ;  thence  south  along  said  meridian  to  the  parallel  of  lat- 
de  passing  ten  miles  south  of  the  most  southern  point  of  Yellow- 
•ne  lake ;  thence  west  along  said  parallel  to  the  meridian  passing 
een  miles  west  of  the  most  western  point  of  Madison  lake ; 
juce  north  along  said  meridian  to  the  latitude  of  the  junction 
the  Yellowstone  and  Gardiner's  rivers  ;  thence  east  to  the  place 
beginning;  is  hereby  reserved  and  withdrawn  from  settlement, 
jupancy,  or  sale  under  the  laws  of  the  United  States,  and  dedi- 
ea  and  set  apart  as  a  public  park  or  pleasuring-ground  for  the 
lefit  and  enjoyment  of  the  people ;  and  all  persons  who  shall 
ate  or  settle  upon  or  occupy  the  same,  or  any  part  thereof,  ex- 
>t  as  hereinafter  provided,  shall  be  considered  trespassers  and 
Qoved  then»from. 

5kc.  2.  That  said  public  park  shall  be  under  the  exclusive  control 
the  Secretary  of  tlie  Interior,  whose  duty  it  shall  be,  as  soon  as 
icticable,  to  make  and  publish  such  rules  and  regulations  as  he 
.y  deem  necessary  or  proper  for  the  care  and  management  of  the 
ne.  Such  regulations  shall  provide  for  the  preservation,  from 
ury  or  spoliation,  of  all  timber,  mineral  deposits,  natural  curi- 
ties,  or  wonders  within  said  park,  and  their  retention  in  their 
iural  condition.  The  Secretary  may,  in  his  discretion,  grant 
ses  for  building  purposes,  for  terms  not  exceeding  ten  years,  of 
all  parcels  of  ground,  at  such  places  in  said  park  as  shall  require 
}  erection  of  buildings  for  the  accommodation  of  visitors ;  all  of 
)  proceeds  of  said  leases,  and  all  other  revenues  that  may  be 
rived  from  any  source  connected  with  said  park,  to  be  expended 
der  his  direction  in  the  management  of  the  same,  and  the  con- 
uction  of  roads  and  bridle-paths  therein.  He  shall  provide 
ainst  the  wanton  destniction  of  the  fish  and  game  found  within 
d  park,  and  against  their  capture  or  destruction  for  the  pur- 
ses of  merchandise  or  profit.  He  shall  also  cause  all  persons 
spassing  upon  the  same  after  the  passage  of  this  act  to  be 
noved  therefrom,  and  generally  shall  be  authorized  to  take  all 
;h  measures  as  shall  be  necessary  or  proper  to  fully  carry  out 
2  objects  and  purposes  of  this  act. 
Approved,  March  1,  1872. 


SCIENTIFIC  intelligp:nce. 

L   Chemistry  and  Physics. 

1.  On  the  toave-hngtlis  of  Fraunhofer^s  lines. — ^Ditscheiner  has 
computed  the  values  of  the  wave-lengths  determined  by  himself 
er  again  counting  the  lines  upon  his  ruled  plate  of  glass.  The 
:al  breadth  of  the  ruled  surface  was  found  to  be  13*8766  milU- 
;ters  and  the  number  of  lines  3001.  Ditscheiner's  values,  with 
3  corresponding  ones  as  determined  by  AngstrOm  and  van  der 
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WUligeii,  are  given  in  tlip  table  below,  which  is  tskeo  from  hig 

Saijer.  A  comparisoD  of  the  results  of  ihe  measurements  of  tbew 
ifferent  observeffi,  provided  apparently  with  equally  good  instru- 
ments,  will  serve  to  show  that  the  subject  is  by  iio  means  ei- 
haasted,  and  that  new  Beries  of  determiTiatians  are  reqnired. 


i&3  687-41  6S6CT 

m  166  23  666-18 

ni'6  661-11  661-55 

1196  649-61  649-16 

163-5  633-87  633.68 

J31  633-S4  633-14 


1-26 


969 

691-79 

537-10 

OOa'B 

589-74 

689-49 

0068 

68910 

6e8i>0 

039-4 

6B6-92 

585-66 

0361 

576-39 

516-20 

103 

676-44 

675-20 

136 

671-17 

570-83 

I6S-7 

668-37 

66814 

114  4 

566.00 

666  77 

200.4 

563-93 

662-33 

207-6 

661-66 

661-46 

218 

660-44 

66»'16 

231-6 

568-80 

556-55 

243-5 

2-'0 

557-45 
654-31 

66118 
55-M5 

303-1 

650-80 

550.05 

301 

550-31 

649-65 

324-8 

54181 

547-60 

1331 

546-46 

646-23 

343-5 

545-13 

545-46 

351-3 

544-76 

544-59 

361 

543-10 

643-88 

38'j-6 

540-60 

540-48 

410-5 

63971 

538-33 

421-e 

537-20 

537-05 

-151 

5:(4-30 

534-03 

463 

532-98 

533-15 

492-5 

539-91 

529-10 

500-5 

5-JX-39 

638-36 

515-6 

531.11 

527-60 

523-5 

527  13 

626-90 

542 

525-08 

535-43 

5G98 

523-43 

6-23-23 

511-6 

522.19 

522-64 

5891 

5216H 

531-fO 

eoi-6 

621  01 

520-75 

632-4 

5i9-ai 

519  18 

687-132 
666-657 


614-451 
613-973 
612-669 
610-664 


548-186 
546-55 1 
54S-813 


693-8    614-34 


1834 


1737-6  611-13  610-70 

11504  61il«)  609.86 

1117-4  608-11  501-88 

606-61  606-40 

604-36  604  13 

1854-6  502-96  603-70 

1861  601-97  601-76 

1873-6  601-38  501-33 

IS'S-S  600-18  600-60 

1908-6  499-43  498-03 

1920  498-48  49820 

1961  496-81  496-66 

1916  6  494-76  49466 

1983  494-06  49386 

1989-6  493-46  493-33 

2006  492-03  401-89 

301B  491-13  491-10 

3041-4  489-26  489-06 

2058  481-89  481-76 

3061  487-36  487  10 

F  2080-1  486-23  486-08 

31033  484-34  483-90 

31216  482-53  ^82-24 

3148-9  480.28  480.00 

2157-4  419-21  41920 

2160-6  418-95  41886 

3181  1  41G53  41660 

22019  415-62  415-35 

2321  7  414-01  413-60 

2233-7  473-08  473-66 

2250  411-53  471-36 

32G4-3  410-43  410-20 

2309  46G-80  46665 

3416  460-36  459-20 


8 '40 


B-10 


2451-5 

466-53 

456-60 

24614 

46545 

454-90 

2489-4 

453-49 

453-30 

45V-6ij 

2531-1 

460-29 

450-06 

2541-2 

449-86 

449-40 

3566-3 

448-20 

446-20 

445-74 

445-40 

2631 

444-39 

444-30 

2G38-G 

443-59 

443-46 

2670 

441  03 

441-4.') 

2686-6 

440-63 

440-40 

44(l"l11 

2721S 

438-50 

438  40 

438-558 

3734-9 

437-65 

431-51 

27J5-6 

435-42 

435-18 

2791 

43108 

434-00 

4.34'263 

282-2-8 

433-50 

433-50 

432-691 

(7  2854-1 

43M2 

430-70 

431-13) 

3869-1 

430-13 

430  00 

430-lH 

428-96 

428-90 

-.,. 

Chemistry  and  Physics,  299 


UKkhoff. 

D. 

Aagitroin. 

▼.d.WiIll8*B. 

Klnshboff. 

D. 

AiiftlroDi« 

▼.d.WUliR«l. 

A 

427-32 

42716 

427-477 

V 

414-43 

414-30 

414-544 

7 

42611 

426*00 

426002 

V 

418.37 

41320 

413-444 

a 

425-41 

42606 

«  »  *  ■• 

E 

410-22 

410-01 

410-402 

6 

4-24-98 

424-96 



0 

408-21 

407-70 

407-979 

eu 

423-69 

423-66 

.--. 

flr 

407-76 

407-10 

«  •  »  * 

B 

422-68 

422-66 

422-876 

fj 

406-31 

406-30 

w   •    «    « 

C 

421-80 

42160 

s  *  *  A 

Z 

404-62 

404-60 

404-772 

e 

42013 

41981 

W    *    M     ^ 

T 

403-38 

402-95 

403-616 

I 

418-92 

418-70 

W      •      A     • 

^ 

4(10-63 

400-46 

*  •  «  • 

X 

417-36 

417-20 



H 

39689 

396.80 

397-146 

A* 

416-70 

416-40 

.... 

H' 

393-63 

393-30 

393-872 

W.    6. 

2.  On  the  spectroscopic  observation  of  the  rotation  of  the  sun, — 
»Lij^£R  and  YoGBL  have  succeeded  in  applying  the  spectroscope 

the  measurement  of  the  velocity  of  the  sun's  rotation.  The 
Bt  successful  observations  were  made  on  the  2d  of  June  last 
ider  unfavorable  circumstances.  The  sul^ect  was  resumed  on 
e  Mh  of  June  and  subsequent  days  by  Vogel  and  Lohse  with 
mplete  success,  the  instrument  employed  being  the  reversion- 
ectroscope  of  Zdllner  attached  to  the  lar^e  refractor  of  the  ob- 
rvatory  at  Bothkamp  near  Kiel  The  slit  of  the  spectroscope 
IS  first  directed  by  the  aid  of  the  clock-work  to  the  receding 
[ge  of  the  sun,  and  the  coincidence  of  the  D  lines  in  the  two  su- 
irposed  spectra  effected  with  the  utmost  precision.  The  clock- 
>rk  was  then  stopped,  and  the  moment  or  the  disappearance  of 
e  second  border  of  the  sun  observed.  The  non-comeidence  of 
e  D  lines  at  the  second  border  was  distinctly  seen  in  all  the  oV 
rvations.  On  June  10th  the  observations  were  repeated  with  a 
ghly  dispersive  spectroscope  by  SchrSder,  consisting  of  five 
rect-vision  prisms  and  five  other  pnsms  arranged  in  a  circle, 
d  made  of  very  heavy  glass.  The  line  selected  was  the  fine  line 
=486*917),  rather  more  refrangible  than  F.  The  non-coincidence 
the  image  of  this  line  with  a  fixed  steel  point  was  distinctly 
•served  when  the  light  came  from  the  second  border  of  the  sun, 
e  coincidence  for  the  first  border  having  been  established.  By 
assuring  the  amount  of  the  displacement,  Yogel  found  for  the 
>tion  of  a  point  on  the  sun's  equator  a  velocity  of  0*42  (German) 
les  per  second  in  one  series  of  observations,  and  0*35  miles  in  a 
3ona  series.  These  velocities  are  greater  than  those  at  present 
mitted,  and  Vogel  considers  the  observations  at  present  as 
nply  demonstrating  the  fact  of  the  sun's  rotation. — Pogg,  Ann,^ 
liv,  p.  449.  w.  G. 

3.  JKesearches  on  the  ammoniacul  cotnpounds  of  Cobalt, — F. 
>SB  has  published  in  pamphlet  form  an  extended  paper  upon  the 
imonia-cobalt  bases,  containing,  besides  an  elaborate  history  of 
8  subject,  some  interesting  new  facts.  By  the  action  of  the  air 
»on  solutions  of  cobaltous  chloride  in  ammonia,  besides  the 
lorides  already  well  known,  a  dark-  and  a  light-green  salt  are 
rmed.  The  dark-green  salt  dissolves  readily  in  water,  at  first 
th  a  greenish-blue  color,  which  quickly  passes  to  pure  blue,  and 
;er  some  time  to  violet.  Chlorhydric  acid,  with  the  aid  of  heat, 
composes  this  body  with  formation  of  chloride  of  purpureo- 
balt.     The  author  calls  this  body  chloride  of  dichro-cobalt,  in 
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confleqaence  of  its  well-marked  dichiouHiL    Its  fonnala  is,  in  die 


ing  nitrite  and  EOnzel  a  snlphite;  both  these  salts  probably  be- 
long to  the  same  series.  Rose  does  not  state  whether  the  diknide 
unites  with  metallic  chlorides  to  form  salts.  Hie  lifl^t-green  sdt 
formed  at  the  same  time  is  identical  with  the  salt  diMOveied  by 
Oenth  and  Gibbs,  and  called  by  them  praseo-cobalt.  The  ezirt- 
enoe  of  this  body  was  denied  by  Braon.  The  salt  fomiB  beautifid 
bright-green  crystals,  which  dissolve  in  water  with  a  pore  green 
color,  which,  however,  soon  passes  to  rose-red«  Strong  ehloihy* 
dric  acidprecipitates  chloride  of  purporeo-cobalt  from  the  so- 
Intion.  The  formula  of  this  salt  is  Go.CL  .  4NH,4-2H0  or 
€o,Cl^  .  8NH,+2eH,.  It  appears  to  be  the  chloride  of  the 
tetramm  (octamin)  series,  the  hyposulphate  of  which  was  disoov* 
ered  by  EdmEel  and  has  the  formula,  CojOg  .  4NH,  .  2S|0g  er 
€?o,  .  8NH,  .  Sj|Oj,.  Rose  does  not  state  whether  the  oUcmde 
combines  or  not  with  metallic  chlorides^  nor  whether  it  yieUi 
other  salts  by  double  decomporition. —  t^nienuchungen  ueber  am- 
moniakaUacne  KobaU^Verbindungen  van  Dr.  F.  jBom.  HeiM- 
berg,  1871.  w.  a 

4.  On  some  new  saUa  of  ro9e(heobaU  and  /ti^eo-ooMEC — ^Bjmjk 
has  studied  a  number  of  interesting  salts  of  roseo-cobalt  and  luteo* 
cobalt  in  the  laboratory  of  Blomstrand.  Hie  iodosolphate  of  lateo- 
cobalt,  a  yellow  salt  slightly  soluble  in  hot  and  neany  insoluble  in 
cold  water,  has  the  formula  C^OgCNHj)  j2la(S04)|.  By  evaport- 
tion  with  chlorhydric  or  nitric  acid  it  yields  the  chloride  or  nitrate 
of  luteo-cobalt  The  corresponding  chlorosulphate,  CJo-CNH,),, 
012(^04)2+6  aq,  forms  beautiful  quadratic  prisms,  rarely  octahe- 
drons. Other  salts  of  the  same  base  have  respectively  the  fo^ 
mulas, 

&.(NH.,..j|gy;,f8«'.>       e..i^u.u\Xr' 

The  salts  of  roseo-cobalt  obtained  were : 

■Goa(NH,),<,Ij,(Seja+2aq 
€o,(NH,),,B^.(Sej,+2aq 
€o,(NH3)„Cl6+2aq       . 
€o,(NH3),„(Ne3)6+2aq 
€oa(NH3),oCl .  SO,  .  (Se^NH,)', 

€o,(Nii3) ,  o(^se;?f  ^^'*  +»''^ 

€o,(NH3).oP;];"« 

€o,(NH3)..gf'<^»^gC^=» 
€oj(NH3)„a .  (Ne,)3+3  aq. 
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They  are  not  described  in  the  letter  from  which  this  abstract  is 
taken  ;  the  chloride  and  nitrate  have  long  been  known.  The  only 
salts  of  purpureo-cobalt  mentioned  are  the  well-known  chloride 
and  a  chloroxalate,  with  the  formula,  Cog(NH3),oCl2(C20^)j,. 
This  last  salt  was  obtained  by  precipitating  the  chloride  by  am- 
monic  oxalate. — JSerichte  der  beutscnen  Chemischen  Gesellschaft^ 
Jahrgang  iv,  p.  749.  w.  g. 

6.  On  the  transform<iti(m  of  glucosides  into  monatomic  and 
hexaiomic  alcohols, — Bouchardat  has  studied  the  action  of  an 
amalgam  of  sodium — in  other  words,  of  nascent  hydrogen — upon 
glucose  and  milk-sugar.  By  the  action  of  an  amalgam,  containmg* 
about  3^  of  sodium,  upon  glucose,  the  author  obtained,  together 
with  a  considerable  quantity  of  mannite,  an  oily  liquid  containing 
common  alcohol,  ^Jj^gO,  isopropylic  alcohol,  -CgH-O,  and  hexylic 
alcohol,  CgHj^O.  This  last  is  identical  with  the  alcohol  obtained 
by  Erlenmeyer  and  Wanklyn  from  the  iodide  formed  by  distilling 
mannite  or  dulcite  with  iodhydric  acid.  The  same  volatile  pro- 
ducts were  obtained  from  milk-sugar,  but  in  place  of  mannite,  dul- 
cite was  formed.  By  the  hydrogenation  of  inverted  milk-sugar,  a 
mixture  of  dulcite  and  mannite  was  obtained. —  Comptes  HenduSy 
Ixxiii,  p.  1008.  w.  G. 

II.   Geology  and  Natural  History. 

1.  Notice  of  a  new  species  of  Hadrosawrus ;  by  O.  C.  Marsh. — 
Among  the  Reptilian  remains  obtained  by  the  Yale  College  party 
during  the  past  summer  was  the  greater  part  of  a  skeleton  of  a 
small  Iladrosaurus^  discovered  by  the  wnter  in  the  blue  Creta- 
ceous shale  near  the  Smoky  Hill  River,  in  Western  Kansas.  This 
species  was  somewhat  smaller  than  H,  minor  Marsh,  from  New 
Jersey,  and  hardly  more  than  one-third  the  bulk  of  H,  Fovlkei 
of  Leidy.  It  was  of  more  slender  proportions,  with  the  tail  much 
elongated.  The  cervical  vertebra  are  proportionally  shorter  than 
in  H,  Foxdkei^  and  the  caudals  appear  more  compressed.  Some  of 
the  distal  caudals  have  a  longitudinal  ridge  on  the  lateral  surface. 
The  sacrum,  which  is  composed  of  six  confluent  vertebrae,  is  414*  '""• 
in  length.  The  first  caudal  vertebra  is  62-  ""'•  in  length.  ITie 
feet  are  nearly  entire,  and  are  proportionally  more  slender  than 
the  known  remains  of  the  other  species  would  indicate.  The  third 
metatarsal  is  235*  ™"'  in  length,  and  77* 'n™*  in  transverse  diameter 
at  its  distal  end.  This  species,  which  may  be  called  Hadrosaurus 
agilis^  will  be  fully  described  in  this  Journal  at  an  early  day. 

Tale  College,  New  Haven,  March  I9th,  1872. 

2.  Corundum  of  North  Carolina, — Corundum  has  long  been 
known  to  occur  in  Franklin,  Macon  Co.,  N.  C,  in  large  loose  masses. 
Through  the  energy  and  labors  of  Col.  C.  W.  Jenks,  the  masses  have 
been  traced  up  to  their  source,  near  by,  in  veins  in  the  Blue  Ridge, 
about  2500  feet  above  the  sea  level.  Col.  Jenks  informs  us  that 
the  main  vein  is  four  feet  wide,  and  has  a  northeast  course.  It  is 
made  up  of  crystalline  masses  and  crystals  of  the  conmdum,  of 
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fine  blue,  grayish  white  and  red  oolon,  along  widi  eepltaS&mi 
chlorite,  and  has  a  considerable  thickness  of  the  ohlonte  either 
side.  The  chlorite  is  sanposed  to  be  the  eonMdcphUU$  of  Shepsid, 
as  the  mineral  to  whicn  this  name  was  giren  came  from  buhhs 
of  the  comndom.  There  are  six  other  reins,  aooording  to  CoL 
Jenks :  one  of  them  is  pure  comndom;  in  others,  it  is  assooiatsd 
with  chlorite,  or  tonrmaline,  or  feldspar,  or  mioai.  One  oUootiB 
yem  has  the  chlorite  packed  with  nroons;  while  anothor  oontsoM 
a  ffreenidi  black  yanety  of  spinel,  partly  in  dissendnatod  mim^ 
and  partly  in  octahedral  crystals,  often  sprayish  externally,  in  the 
mountain  there  are  talcose  or  talcoid  schists  with  some  setpsntias 
and  seyeral  other  minerals.  The  crystals  of  oormidiim  an  of  sD 
sixes  &om  those  of  quite  small  siae  that  are  red  and  bins  s^ 
phires  with  good  terminations,  to  others  of  gigantio  dimensioni^ 
one  prism  weiffhinff  800  poonos.  These  laige  msisos  aie  oftca 
fine  m  thdr  rM  and  blue  colors.* 

8.  7\iak  of  an  B^Aani  or  MfUiodon  found  tm  CoforeKbu— Ac- 
cording to  Capt.  Bbbthoud,  at  the  Patch  or  ffill  digffiDn  in  Ihs 
yalley  of  Clear  Creek  fiye  miles  aboye  Gk>lden,  wbA  about  cm 
mile  east  of  Guy  gnlch,  he  has  recently  discoyered  a  poctka 
of  an  denhant  or  mammoth  tnsk  two  feet  eight  inches  Ions  aad 
eight  incnes  in  diameter,  which  in  the  ground  sluidaig  of  tfist 
placer  was  freed  fiiom  its  ten  or  fifteen  feet  of  superineiiitihsil 
gold-bearing  srayeL  This  fragment  of  tusk  lay  seme  Sfi  IbbI 
aboye  the  bed  of  Clear  Creek,  and  seems  to  haye  been  faioa|^  to 
the  position  where  found  by  glacial  drift  from  a  northwest  couna 

4.  United  States  Geohpi^  Surveys, — A  bill  has  passed  the 
House  in  Illinois  making  liberal  appropriations  for  the  publication 
of  the  5th  volume  of  the  Geological  Report  of  the  State,  and  it  ifl 
confidently  expected  that  the  Senate  will  concur  in  it. 

Dr.  Newberry  has  asked  from  the  Legislature  for  tlO,(K)0  to 
finish  the  Survey  of  Ohio  and  the  Reports.  The  Legislature  has 
not  yet  acted  on  the  question,  but  a  ravorable  result  is  expected. 
The  good  of  the  State  and  country  will  be  promoted  oy  the 
passage  of  the  bill.  The  survey  has  been  well  carried  forward 
under  its  able  head,  Prof.  J.  S.  Newberry,  and  the  Reports  will 
be  a  highly  valuable  contribution  to  science. 

A  large  appropriation  is  looked  for  from  the  Legislature  of 
California  for  the  continuation  of  the  Survey  of  the  State  under 
Prof.  J.  D.  Whitney  and  the  printing  of  its  Reports. 

5.  Second  HepoH  of  the  Geological  Survey  of  Indiana^  made 
during  the  year  1870,  by  E.  T.  Cox,  State  Geologist,  assisted  hv 
Prof.  John  Collktt  and  Dr.  G.  M.  LByETTE.  304  pp.  8yo,  witn 
plates,  maps  and  sections.  Indianapolis,  1871. — This  second 
Report  of  Pro£  Cox  is  occupied  mainiv  with  details  respectiog 
the  coal  beds  and  the  associated  rocKS  especially  of  SuUivsn, 
Bavies  and  Martin  counties,  with  notes  also  on  some  of  the  coun- 
ties adjoining.  There  are  also  brief  observations  on  the  Quater 
nary  and  the  various  economical  products  of  the  counties,  numer 

*  The  veins  are  being  opened  by  the  American  Corundum  Ga  of  St  Louii,  d 
which  OoL  Jenks  is  the  **  bunneas  manager.** 
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ous  analyses  of  coal  by  Dr.  Levette,  and  general  observations  on 
the  subdivisions  of  the  coal  formation  of  the  State. 

The  chapter  on  Sullivan  Co.  is  contributed  by  Prot  CoUett. 
Speaking  of  the  Quaternary  of  this  county,  he  observes  that  the 
drift  consists,  in  descending  order,  of  blue  and  gray  clays  irregu- 
larly mixed  with  coarse  and  fine  gravel ;  below  these,  the  same 
clays  with  coarse  gravel  and  boulders  of  granite,  gneiss,  quartz- 
ite,  porphyry,  with  a  very  small  quantity  of  gold,  copper,  lead 
ore,  magnetic  iron  ore  and  red  garnets ;  and  at  bottom,  olue  and 
white  plastic  clay  two  to  five  feet  thick.  The  stratified  material 
called  ''  loess,"  stated  to  be  next  in  time,  contains  at  Foi*t  Azat- 
lan  near  Merom,  a  number  of  land  shells,  all  of  which  are  identi- 
cal with  existing  species  now  living  in  the  State,  excepting  Hdix 
occulta^  which  has  not  been  found  living  north  of  Arkansas. 

Prof.  Cox  states  that  he  is  unable  to  find  any  ground  for  subdi- 
viding the  coal  formation  into  parts  corresponding  to  separate 
epochs.  He  observes  that  there  are  two  well  denned  zones  of 
coal  in  the  State,  an  eastern  and  a  western.  The  area  of  the  east- 
ern is  about  460  squa]*e  miles ;  and  the  coals  are  of  the  free-burn- 
ing or  non-caking  variety.  The  number  of  coal  seams  is  eight ; 
of  these  four  are  of  good  workable  thickness  over  a  portion  of  the 
field,  making  together  fifteen  feet.  Adding  six  feet  for  the  others 
it  gives  in  all  twenty-one  feet  of  coaL  Supposing  one  half  this 
thickness  to  exist  over  the  450  square  miles  of  area,  it  makes,  as 
Pro£  Cox  says,  the  whole  contents  of  coal  to  exceed  five  and  a 
quarter  millions  of  tons.  The  coal  from  this  zone  has  received 
^e  name  of  Block-  Coal  on  account  of  readily  coming  out  in  large 
blocks  when  mined.  It  breaks  into  thin  sheets  parallel  with  the 
bedding,  but  with  difficulty  in  the  opposite  direction.  The  coal  is 
remarkably  free  fi'om  sulphur  and  phosphorus,  and  is  coming  rap- 
dly  into  use  for  the  manufacture  of  Bessemer  steeL 

The  western  zone  covers  fiill  6,000  square  miles,  and  contains 
three  or  more  thick  beds  of  good  coal,  which  are  in  general  caking- 
coals. 

The  Report  closes  with  a  list  of  the  Plants  of  the  State,  by  A. 
H.  Young. 

6.  MineSy  Mills  and  Furnaces  of  the  Pacific  States  and  Terri- 
tories ;  by  RossiTBK  W.  Raymond,  Ph.D.,  United  States  Com- 
missioner of  Mining  Statistics.  8vo,  pp.  556.  New  York :  J. 
B.  Ford  and  Company.  1871. — This  volume  forms  the  report  of 
the  Commissioner  for  the  year  1 870,  and  is  issued  by  the  publish- 
ers in  advance  of  the  congressional  edition,  which  has  only  recent- 
ly been  ordered.  It  is  the  fifth  report,  in  the  series  commenced  in 
)  866,  upon  the  condition  and  progress  of  mining  industry  in  the 
Rocky  Mountains  and  westward  to  the  Pacific.  In  addition  to 
the  usual  chapters  of  statistics  of  the  production  of  the  precious 
metals,  this  volume,  like  those  which  have  preceded  it,  gives  a 
great  amount  of  valuable  information  upon  the  condition,  re- 
sources and  methods  of  the  mining  and  metallurgical  industry  in 
California,  Nevada,  Montana,  Arizona,  and  other  important  min- 
ing regions.     We  find,  also,  chapters  upon  metallurgical  processes. 
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luffrow  gauge  nulwayi,  miniiif^  Uw,  the  geogmphioal  dktribntioii 
of  metals  and  ores,  the  origin. jof  gold  dost  and  gold  nnggeti^ 
eto.,  etc 

Incidentally  to  the  deflcriptions  of  mining  distriota,  a  Teiy  eon- 
Biderable  amount  of  infonnation  respeotinff  the  topography  and 
the  geolojB^y  ia  given.  This  ia  true  eapedaUy  of  the  ohaptov  upon 
the  Territory  of  Ariaonai  which  waa  yiaited  by  Dr.  Raymond^ 
aaaiatanty  Mr.  Tilera.  We  find,  for  example,  p.  280,  tbe  neat  da- 
Boription  of  the  nature  and  extent  of  the  great  basaltic  bed  dang 
the  Gila  river  that  haa  vet  been  given. 

In  title  five  chaptera  devoted  to  metallur^ioal  proocaaca,  there  ii 
one  upon  the  treatment  of  auriferoua  orea  in  Colorado,  whidi  in- 
cludea  a  deaoription  in  detail  of  the  atamp  batteriea,  «id  tha 
arrangementa  for  concentration.  It  ia  thorough  and  aoientific,  aad 
ia  a  valuable  contribution  to  the  literature  of  the  in«ftl>Mi^  traat* 
ment  of  orea.  The  only  regret  experienced  in  reading  it  ii,  that 
the  aame  critical  care  and  labor  could  not  have  been  beatowedi^ 
on  the  Buperior  mills  and  working  in  California,  llie  cfaaptw 
oontaina  an  elaborate  diacuaaion  of  the  capacity,  the  wear  and 
the  product  of  stamps.  The  cost  of  ffold  extraction  at  ateaai 
milla  ia  deduced  aa  $3.74  per  ton,  inclu£hg  the  interest  on  capital 
and  the  loaa  of  quickaQver.  Mr.  H^^e,  in  the  volume  upon  Jfin- 
inff  Induatry,  p.  666,  makea  the  coat,  exoluaive  of  intereat  on  ca]^ 
itd,  $3.69  per  ton. 

The  total  production  of  bullion  gold  and  silver  for  1870  ii 
eatimated  at  $66,000,000,  of  which  Califomia  ia  supposed  to  have 
produced  $25,000,000,  and  Nevada  $16,000,000.  Of  quicksilver, 
the  production  was  20,546  flasks,  being  about  4000  flaaka  leaa  than 
in  1 869,  and  the  price  had  advanced  from  60  to  90  cents. 

The  volume,  throughout,  gives  evidence  of  great  labor  and 
care  in  its  preparation,  and  is  a  most  acceptable  addition  to  oar 
knowledge  of  the  mineral  resources  of  the  western  portion  of  the 
country. 

7.  (xeology  of  Oxford  and  the  VaUey  of  the  Thames  ;  by  Johx 
Phillips,  M.A.,  F.R.S.,  etc.  Prof.  GeoL  in  the  University  of  Ox- 
ford.— Professor  Phillips,  one  of  the  best  geologists  of  Great 
Britain,  has  done  a  great  service  to  general  geology  in  the  pre- 
paration of  this  work  on  Oxford  geology.  'Hie  rocks  of  nearly 
the  whole  geological  series  exist  within  the  region  described,  or 
upon  its  borders,  and  the  work  consequently  has  nearly  the  com- 
prehensive character  of  a  general  treatise  on  the  science.  More- 
over, it  is  written  in  an  attractive  style,  and  illustrated  with  a  very 
large  number  of  cuts  of  fossils  and  sections,  besides  a  colorea 
geological  map.  The  Malvern  Hills,  forming  part  of  the  boundary 
of  the  district,  are  claimed  to  be  the  oldest  rocks  of  £ngland— 
as  old  as  any  in  Scotland — ^and  the  representatives,  therefore,  of 
the  Laurentian  of  North  America.  The  next  rocks  described  are 
the  Cambrian  (now  proved  to  be  Primordial)  and  the  rest  of  the 
Lower  Silurian,  which  occur  in  the  Malvern  region.  The  laiw 
part  of  the  volume  is  taken  up  with  the  lias  and  oolite,  and  in  mi 
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part  especially  the  work  contains  the  results  of  much  original 
investigation.  The  great  Ceteosaurus  is  described  in  detail,  and 
with  many  new  facts  and  figures ;  and  the  other  British  reptiles 
of  the  period  are  well  illustrated.  The  volume  should  be  in  the 
hands  of  every  teacher  of  geology,  and  of  all  who  have  special 
interest  in  the  science.  Moreover  it  is  a  model  for  a  treatise  of 
the  kind. 

8.  Papers  on  the  Eastern  and  Northern  Mctension  of  the  Gulf 
Stream, — From  the  German  of  Dr.  A.  Pktermann,  Dr.  W.  von 
Freeden  and  Dr.  A.  Muhny.  Translated,  in  the  United  States 
Hydrographic  office,  in  charge  of  Captain  R.  H.  Wyman,  U.  S.  N., 
by  E.  li.  Knorr.  388  pp.  4to.  Washington,  1871. — ^The  Bureau 
of  Navigation  in  this  translation  has  made  accessible  to  English 
readers  several  valuable  memoirs  by  European  geographers  and  ex- 
plorers. The  subjects  of  the  Gulf  Stream,  the  circumpolar  currents, 
and  the  temperature  of  the  Arctic  are  treated  at  length,  with  a  full 
presentation  of  facts  from  all  sources.  The  volume  contains  two 
colored  maps,  one  giving  the  course  of  the  Gulf  Stream  and  the 
oceanic  temperature  north  of  latitude  35°  in  July,  and  the  other 
the  same  in  January,  with  also  the  temperature  lines  over  Europe 
and  part  of  Asia. 

9.  Corals  and  Coral  Islands  ;  by  James  D.  Dana.  398  pp.  large 
8vo.  with  several  maps  and  numerous  illustrations.  New  York,  1872. 
(Dodd  &  Mead,  762  Broadway). — ^This  work  is  a  general  treatise 
on  coral  animals,  and  on  the  structure  and  origin  of  coral  reefs  and 
islands.  It  is  based  on  the  report  on  Zodphytes  published  by 
the  author  in  connection  with  the  Wilkes  Exploring  Expedition, 
and  a  chapter  of  one  hundred  and  fifty  pages  on  Coral  Reefs  and 
Islands  in  the  author's  Geological  Report  of  the  same  Expedition. 
Over  one  hundred  pages  are  devoted  to  the  subject  of  polyps  and 
coral  animals,  their  structure,  habits,  coral  secretions,  their  classi- 
fication, geographical  distribution,  etc.,  and  many  figures  of  corals, 
some  of  them  of  living  corals,  are  given.  The  frontispiece  con- 
tains colored  figures  of  species  of  Actiniae  or  Sea- Anemones,  from 
the  author's  Report  on  Zoophytes. 

The  following  two  hundred  and  fifty  pages  are  occupied  with 
a  description  of  the  structure  of  reefs  and  islands,  a  discussion  of 
the  origin  of  their  peculiar  forms  and  conditions  and  the  rate  of 
gp*owth  of  reefs,  an  account  of  the  completed  atoll,  notes  on  the 
geographical  distribution  of  reefs,  a  survey  of  the  proofs  of  eleva- 
tion and  subsidence  over  the  Pacific  derived  from  coral  reefs  and 
islands,  and  a  chapter  of  geological  conclusions  from  the  facts  of 
the  volume.  In  an  appendix  the  accepted  names  of  all  the  species 
figured  in  the  author's  Report  on  Zodphytes  are  given  in  a  table 
prepared  by  Prof  Verrill. 

The  volume  is  printed  in  an  unusually  handsome  style.  The 
illustrations  add  much  to  its  beauty. 

10.  Report  of  the  Geological  iSurvey  of  the  State  of  New  JBCamp-' 
shire^  showing  its  progress  during  the  year,  1870,  by  C  H.  Hitch- 
cock, Ph.D,,  State  Geologist,  Prof  Geol.  and  Min.  in  Dartmouth 

Am.  Joub.  8ci.— Thibd  Sbribs,  Vol.  ni,  No.  16,~Apbii<,  1872. 
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College.  82  pp.  8vo.  1871. — ^This  report  contains  brief  notes  on 
some  of  the  rocks  of  the  State,  but  is  occupied  mainly  with  the 
meteorological  observations  and  other  records  made  during  the 
"Mount  Washington  Expedition  "  in  the  winter  of  1870-1871. 

11.  Report  of  the  Geological  Survey  of  Wisconsin/  by  John 
MuRRiSH,  Commissioner  of  the  Survey  of  the  Lead  District.  Ad- 
dressed to  the  Governor  of  the  State,  and  submitted  with  the 
Governor's  message,  Jan.  11,  1872.  This  report  is  evidently  the 
work  of  no  regular  State  geologist.  It  is  a  trashy  document, 
miserable  in  the  most  of  its  science,  and  often  bad  grammatically. 

12.  Annual  Report  of  the  State  Geologist  of  Jfiew  Jersey  for 
the  year  1871.  46  pp.  8vo. — Prof  G.  H.  Cook,  State  Geologist, 
here  presents  brieny  facts  connected  with  the  economical  geo- 
logy of  the  State. 

13.  Das  Elhthalgebirge  in  Sachsen  von  Dr.  Hakns  Bkuno 
GKiiaTZ.  Erster  TheiL  Der  untere  Quader.  IIL  Seeigel,  Sees- 
teme  und  Haarsterne  des  unteren  Quaders  und  unteren  Pl&nen. 
Mit  tafeln  14-23.  This  continuation  of  Prof  Geinitz's  fine  work 
on  the  Elbe  valley  geology,  contains  descriptions,  as  the  title  page 
mentions,  of  the  fossil  Echinoids,  Asterioids  and  Comatulids  with, 
ten  plates  of  excellent  crowded  figures. 

14.  ScheutZy  Prodromus  Monographioe  Georum.  (Ann,  Act.  Up- 
sal,  1870.)  pp.  69,  4to. — Fischer  and  Meyer,  and  later  C.  A  Meyer 
himself,  have  attempted  to  put  the  genus  Geum  in  order,  and  it 
is  now  the  su^ect  of  a  very  careful  monograph  by  a  young  hot- 
anist  of  the  Upsal  school,  working  under  the  eye  of  the  veteran 
Fries.  The  genus  is  here  received  in  the  widest  sense,  as  inclu- 
ding both  Stylipus  and  Sieversia.  The  North  American  species 
admitted  are : 

G.  Virginianinn  L.  and  G.  album  Gmelin,  characterized  as  we 
now  understand  them,  but  with  more  absoluteness  than  is  found 
to  prevail  here  where  they  grow.  To  the  latter  Scheutz  inclines 
to  refer  Walter's  G,  CaroUnianum.  From  the  character  there  is 
hardly  a  doubt  of  it,  and  Walter's  name  is  much  older  than 
Gmelin's. 

6r.  Oregon e7ise  Scheutz  is  a  new  "  sub-species"  under  6r.  urhn- 
fium  (otherwise  recognized  only  from  the  Old  World) :  it  is 
described  from  a  specimen  in  the  Stockholm  herbarium  collected 
by  Wjemgren;  nothing  of  the  sort  from  Oregon  has  fallen  under 
our  notice. 

G.  strictum  Ait.  Its  extension  into  Corea  and  Japan  is  not 
referred  to.  The  Scandinavian  6r.  hispiilurn  of  Fries,  admitted 
as  a  distinct  species,  seems  too  like  G.  strictum, 

G.  Japonlcum  Thunberg.  To  this,  on  the  authority  of  Thun- 
berg's  specimens,  G,  macrophylhmi  Willd,  is  referred.  Our  two 
Japanese  specimens  (Oldham's,  and  one  from  the  Ley  den  herbari- 
um) have  neither  radical  leaves  nor  mature  fruit ;  they  acoord 
with  Thunberg's  character,  and  their  rounder,  scarcely  lobed 
cauline  leaves,  and  soft  close  pubescence  or  tomentum  of  the  pe- 
duncles and  upper  part  of  the  stems  (quite  at  variance  with  ''tota 
planta  hirsutissima"),  leave  one  dissatisfied  with  the  identificatioa 
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G.  agrimonioides  (Pursh  ?)  C.  A.  Meyer.  As  to  Pursh's  plant, 
Scheutz  has  overlooked  the  positive  affirmation  in  Torr.  and  Gray 
Flora,  that  it  is  PotentiUa  arguta^  as  was  long  before  suspected  by 
Torrey.  Scheutz  has  no  authentic  materials  of  this,  but  describes 
from  a  specimen  cultivated  in  the  Upsal  Garden,  which  accords 
with  Meyer's  description.  The  latter  describes  a  specimen  re^ 
ceived  from  New  York,  in  flower  only,  of  which  the  petals  are 
said  to  be  "  alba,  vel  ochroleuca,  certe  non  aurea,"  three  lines  long 
and  two  wide,  oval,  and  rather  shorter  than  the  calyx.  We  have 
no  white  flowered  species  with  densely  pubescent  receptacle,  which 
is  the  special  character  of  G,  stHctuniy  and  none  of  the  latter 
with  petals  oval  instead  of  orbicular,  and  rather  shorter  than  the 
calyx.  Meyer's  plant  lies  between  G,  strictum  and  G  album  or 
Virginianum,  It  is  to  be  noted  that  there  is  a  Geum  in  Penn- 
sylvania, Ohio,  <fcc.,  with  greenish-yellow  or  yellow  petals,  but 
with  the  receptacle  and  mainly  the  other  characters  of  G,  album. 
This  we  have  once  referred  to  O,  tirbanum  L.,  and  the  question 
is  whether  G,  album  altogether  should  not  be  so  referred,  as  is 
intimated  in  the  last  edition  of  the  ManuaL 

(r.  rivaie  L.  and  G.  geniculatum  Michx.,  our  only  CaryophyUa- 
ta.     The  latter,  we  stillpresume,  was  not  found  in  Canada. 

Q.  glaciale  Adams,  Gr.  triflorum  Pursh  (to  which  his  G,  cilicUum 
is  also  referred),  and  G,  anemonides  Willd.  (the  first  and  last 
barely  reaching  our  northwestern  shores),  are  the  Sieveraiw  with 
plumose  styles. 

G,  radiatum  Michx.  and  G,  Peckii  Pursh  (regarded  as  distinct, 
but  surely  without  grounds),  of  the  east ;  and  G.  rotundifolium 
Langsd.  and  G,  caJthifoUiim  Menzies  (probably  not  distinct),  of 
the  northwest  coast,  are  our  round-leaved  Sieveraice  with  styles 
naked  above. 

G.  Rossii  Seringe  has  styles  wholly  naked,  and  the  pinnate 
foliage  of  G.  triflorum, 

O.  vernum  Torr.  and  Gray,  the  Stylipua  vermis  Raf ,  our 
autlior  is  much  disposed  to  rehabilitate  as  a  genus.  a.  g. 

14.  BaiHofiy  JERstoire  des  Plantes  (Ilachette  &  Cie,  Paris). — ^The 
parts  which  have  appeared  during  the  year  1871  are  numerous 
and  important,  and  show  a  disposition  to  push  on  this  work  rapidly. 
Besides  those  noticed  in  our  December  number,  we  have  now 
before  us  the  monograph  of  Papaveraceas  and  Capparidacece. 

Following  his  extreme  bent  for  combination,  Baillon  not  only 
ranks  the  JFumanacece  as  a  mere  tribe  of  Papaveracece,  but  com- 
bines Hunnemannia  with  SsehachoUzia  (yet,  singularly  enough, 
he  keeps  Adlumia  distinct  from  Dice^iira),  reduces  all  Cleomeous 

fenera  to  Cleome  and  Widizenia^  in  place  of  nine  genera  admitted 
y  Bentham  and  Hooker,  and  finally,  though  somewhat  dubiously, 
appends  Moringa  to  the  order. 

In  the  next  monograph,  that  of  Cructferas^  we  were  curious  to 
know  what  course  would  be  followed  in  a  strictly  monotypical 
order,  rather  expecting  that  the  170  genera  whicn  Hooker  and 
Bentham  admitted  might  be  reduced  to  a  moiety ;  but  he  has  cut 
short  only  ten,  and,  in  fact,  has  followed  his  predecessors  some- 
what literally. 
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In  the  monograph  of  Resedaceoe  there  is  no  novelty  to  report. 
In  CrasdulcLceoe  only  seven  genera  are  left,  Penthomni  being  traD»- 
ferred  to  SaxifragaceoBy  THUoea  as  well  as  JRochea  to  CrasmiUi^  and 
Diamorpha  reunited  to  tSedum, 

SaxifragacecB  Are  more  remarkably  treated.  The  order, — widened 
beyond  all  former  limits  by  Bentham  and  Hooker,  who  included 
the  FrancoecB,  Brexiece^  the  Grosmlarieoe  and  Cephvlotus^ — is  now 
to  comprehend,  1.  PentTwrum^  to  which  no  particular  objection 
need  be  made ;  2.  Pterostemon^  with  seeds  at  length  determined 
to  be  copiously  abuminous;  3.  the  PittosparecB ;  4.  the  £rtmi- 
aceoi ;  5.  the  Hamamdideoe ;  6.  Liquidambar  and  its  allied 
£ucklandia  ;  7.  Platanus  ;  8.  Myosurandra  and  another  geuiu, 
trees  of  Madagascar,  of  which  we  know  nothing ;  and,  9,  with  a 
saving  mark  of  doubt,  the  DatiacecB.  As  to  number  of  genera  there 
is  not  much  reduction.  How  such  a  family  group  is  to  be  charac- 
terized, or  why  the  author  stops  where  he  does,  is  not  for  us  to  say. 

Piperaceoe  constitute  the  neict  monograph,  and  are  made  bodily 
to  include,  not  only  the  SawrurecB^  but  the  Chlorauthece^  and 
Ceratophyllum  as  an  appendage ;  the  genera  nearly  as  in  a  recent 
volume  of  the  Prodromus.  In  Urticacece,  the  order  is  taken  in  the 
strict  sense,  and  Weddell  is  quite  implicitly  followed.  a.  q. 

III.  Astronomy. 

1.  On  the  Eclipse  of  tJie  Sun  on  September  29^A,  1 875  ;  by  Robbst 
Treat  Paine.*  (Communicated  to  this  Journal.) — In  the  remain- 
der of  this  century  there  will  be,  in  that  large  part  of  the  United 
States  north  of  North  Carolina  and  east  of  the  Mississippi,  only 
one  central  eclipse  of  the  sun,  viz.,  the  one  which  will  be  annular, 
in  part  of  the  State  of  .Js^ew  York  and  of  four  of  the  New  England 
States,  soon  after  sunnse  on  Wednesday,  September  29th,  1875. 

In  the  list  of  all  the  eclipses  of  the  sun,  visible  at  Boston,  from 
1824  to  1901,  compated  in  1823,  by  the  solar  and  lunar  tables  then 
used,  and  published  in  the  American  Almanac  for  1831,  this  eclipse 
is  thus  mentioned : 

1875  Sept.  29th,  Sun  rises  three-fifths  eclipsed  5''  56"'  30*  mean  time. 

Formation  of  the  ring,  6    20     21  " 

Rupture  of  the  ring,  6     22     52  " 

End  of  the  eclipse,  7    30     43  " 

With  the  aid  of  the  English  Nautical  Almanac  for  1875  (in 
which  the  places  of  the  sun  and  moon  are  given  according  to  the 
recent  and  more  accurate  tables  of  Le  Verrier  and  Hansen),  this 
eclipse  has  been  lately  recomputed  for  lat.  42°  22'  48",  long.  71°  7' 
40",  and  will  take  place  as  follows : 

*  Mr.  Paine  states  in  a  note  to  the  editors: — My  list  of  all  the  solar  eclipses  at 
Boston  between  1824  and  1001,  was  compnt<»d  in  1823  (the  year  after  leaving 
college)  when  in  my  19th  year.  It  contains  HO  eclipses,  of  which  20  have  taken 
place*,  all  of  which  but  two,  I  think,  I  have  observed;  four  of  them  (Feb.  1831; 
Sept.,  1838;  May,  1854,  and  Oct.,  1865);  aw//?^Zar.  at  Chatham,  C.  C. ;  Wasliington; 
Middlebury,  Vt. ;  and  Charleston,  S.  C.  and  two  total:  (Nov.  30th,  1834  and 
August  7th,  1869),  at  Beaufort,  S.  C. ;  and  Boonesboro,  Iowa ;  and  I  have  begun  to 
hope  it  is  not  impossible  that  I  may  observe  here,  the  annular  one  of  SSept,  1875, 
and  at  Denver^  Colorado,  the  total  one  on  July  29th,  1878. 
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Formation  of  the  ring,  6**  21«>  22*-7  a.  m. 

Least  distance  of  centers  of  ©  and  3>,  6     22     37*0      " 

Rupture  of  the  ring,  6     23     51  -5      " 

End  of  the  eclipse,  7     32     35*  4      " 

east  apparent  distance  of  centers  29"'64,  difference  of  semi-diam- 
:er8  45" -78,  do.  of  apparent  latitudes,  moon  north,  29"*35. 

The  central  eclipse  will  begin  on  the  earth  at  sunrise,  in  lat.  43;J°, 
mg.  77**,  or  near  Oswego,  in  New  York,  and  taking  an  E.  by  S. 
irection  will  reach  the  ocean  at  Q^  24™  '2-5''  local  or  at  11**  7"  22'8" 
rreeuwich  time,  in  Salisburi/,  in  the  northeastern  extremity  of 
[assachusetts,  in  lat.  42°  52  57",  long.  70°  50'  5";  it  thence  passes 
I  an  E.S.E.  course  across  the  Atlantic,  reaching  Africa  in  lat.  17° 
r.  long.  16®  W.  near  Cape  Verd,  and  leaving  the  earth  at  sunset, 
aving  occupied  3**  41^"'  in  crossing  it,  in  lat.  15®  south,  long.  46° 
lat,  in  the  island  of  Madagascar.  The  duration  of  the  ring  where 
ingest  will  be  3*"  39«,  but  in  Salisbury,  Mass.,  and  the  adjacent 
)wn  of  Seabrook,  N.  H.,  3'"  17-2». 

The  distance  between  the  northern  and  southern  limits  of  the 
inular  eclipse  in  New  York  and  New  England  will  be  about  1 1 0 
lies,  and  a  line  drawn  on  a  map,  from  Watertown,  N.  Y.  about 
ve  miles  south  of  Middlebury,  Vt.,  and  three  south  of  Portland, 
[e.,  will  represent  very  nearly  the  northern  limit,  and  another 
rawn  five  miles  north  of  Ithaca  and  of  Hudson,  N.  Y.,  over 
adley,  Franklin,  Duxbury  and  Truro,  Mass.,  the  sotdhern.  Be- 
reen  these  lines  are  included  a  large  part  of  central  New  York 
ist  of  Cayuga  county,  three  quarters  of  Massachusetts,  the 
►uthem  half  of  Vermont  and  New  Hampshire,  and  the  south- 
estem  extremity  of  York  and  part  of  Cumberland  counties, 
!aine;  also ^?>c  astronomical  observatories,  viz:  those  of  Hamilton 
ollege  near  Utica,  and  at  Albany,  in  New  York,  at  Harvard  Uni- 
jrsity  and  Amherst  College,  Mass.,  and  at  Dartmouth  College, 
ew  Hampshire ;  but  the  eclipse  will  not  be  annular  at  Vassar 
dllege,  Ponghkeepsie,  in  any  part  of  Connecticut  or  Rhode 
land,  at  Springfield,  Fall  River  or  New  Bedford,  Mass.,  Middle- 
iry,  Vt.,  or  Portland,  Maine ;  at  the  last  city,  however,  in  lat. 
J°  39'  64",  long.  70°  14'  34",  the  least  distance  of  the  centers, 
'"•62,  will  exceed  the  difference  of  the  semi-diameters  45"'61,  by 
ro  seconds  only. 

Since  the  magnificent  total  eclipse  of  five  minutes  duration,  at 
3ston  and  Albany,  near  noon  of  June  16th,  1806,  there  have 
jen  in  New  Eniijland  only  two  central  eclipses,  both  annular  in 
assachusetts,  viz.,  on  February  12th,  1831,  in  Nantucket  and  Barn- 
able  counties,  and  the  second  on  May  26th,  1854,  in  a  large  part 
'  New  York,  and  of  the  same  New  England  States  as  the  one 
K>ve  described,  and  which  at  its  next  return  on  the  6th of  June 
»xt  will  be  annular  at  the  city  of  Madras,  etc.,  in  India.  When 
iOther  central  eclipse  will  occur  in  the  northeastern  part  of  the 
nited  States,  has  not,  it  is  believed,  yet  been  ascertained.     But 

more  distant  parts  of  our  extensive  territory  or  its  vicinity, 
ere  will  take  placo,  according  to  the  list  computed  in  1823,  before 
entioned,  the  following  central  eclipses  within  the  next  29  years : 
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1876,  March  25th,  a  central  eclipse  near  noon,  in  part  of  Van' 
couver's  Island  and  of  British  Columbia,  probably  total  there  a 
very  few  seconds,  but  generally  annular,  where  the  altitude  of  the 
moon  will  be  less. 

1878,  July  29th,  the  great  eclipse  of  June  16th,  1806,  will 
return  for  the  fourth  time,  and  the  shadow  of  the  moon  will  pass 
over  British  Columbia,  Montana,  Colorado,  Texas,  Cuba,  the  city 
of  Havana,  etc.  At  Denver^  Colorado,  at  about  3^-  p.  it,  the 
eclipse  will  be  total  nearly  three  minutes,  so  that  for  carefiil  ob- 
servations on  this  eclipse  Denver  appears  to  be  very  favorably 
situated. 

1885,  March  16th,  the  eclipse  of  Feb.  12th,  1831,  will  return 
the  third  time,  and  be  annular  in  the  northern  part  of  California 
and  in  Montana. 

1900,  May  28th,  a  total  eclipse  of  the  sun  in  the  southern  States, 
and  .the  shadow  of  the  moon,  coming  from  the  southwest,  will 
reach  the  ocean  in  North  Carolina,  a  little  south  of  Norfolk,  bat 
the  duration  of  totality  will  not  exceed  a  minute  at  any  place  in 
the  United  States,  where  the  eclipse  is  central. 

Boston,  February,  1872. 

2.  Solar  eclipse  of  Dec.  12.  Observations  made  at  BekvX  by 
J.  P.  Macleab,  dated  S.  S.  Indus,  Jan.  6,  1872.—*  *  *  The 
morning  dawned  bright  and  clear,  only  a  few  small  clouds  to  be 
seen  near  the  western  horizon,  -a  light  breeze  from  the  N.E.  All 
were  early  at  their  stations  watching  anxiously  the  appearance  of 
the  sun,  which  rose  over  the  distant  hills  about  half-an-hour  before 
the  commencement  of  tlie  eclipse.  But  now  I  shall  speak  only  of 
my  own  observations ;  Mr.  Lockyer  has  already  given  the  account 
of  those  made  by  himself. 

The  instrumout  I  used  was  a  double  equatorial  of  two  6-inch 
reiractors  mounted  on  the  same  base,  one  at  either  end  of  the  dec- 
lination axis.  To  one  was  attached  a  O-prism  8])ectro6eope  from 
Kew,  lent  by  Mr.  Spottiswoode,  of  great  dispersive  power.  To 
the  other  was  fixed  a  spindle  bar,  carrying  an  erecting  eye-piece, 
and  a  7-prism  direct  vision  spectroscope,  either  of  which  could  be 
swung  at  j)leasure  into  the  focus  of  tlie  object  glass;  the  two 
tubes  had  been  carefully  made  parallel,  so  that  the  same  oVrject 
was  viewed  in  both  telescopes.  The  6-prism  was  worked  nearly 
the  whole  of  the  time  by  myself,  and  the  direct  vision  by  Mr. 
Pringle,  who  had  practised  with  it  constantly  during  the  last  few 
days.  I  add  the  observations  made  bv  him.  At  the  commence- 
ment  of  the  eclipse  the  slit  of  the  C-prism  was  placed  tangential  to 
the  point  of  contact,  that  of  the  direct  vision  radial,  width  such 
that  the  absorption  lines  were  very  distinct,  but  not  too  tine.  No 
change  was  observed  from  the  ordinary  solar  spectrum.  Keepiujr 
the  slit  for  the  next  quarter  of  an  hour  tangential  to  the  northern 
cusp,  C  was  very  bright  the  whole  length ;  F  bright,  but  tliiu. 
Tlie  slit  was  then  placed  radial  to  the  cusp,  and  four  bright  lints 
near  C  (besides  C  itself)  became  visible,  one  on  the  direct  si«le 
within  10  units  KirclihofF,  and  three  on  the  red  side  within  -0 
units,  the  length  of  all  five  varying,  but  not  together,  the  average 
being  about  one-eighth  the  height  the  visible  spectrum. 
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At  6h.  51m.  M.  T.,  twenty-five  minutes  after  contact,  on  a  large 
prominence,  C  lengthened  to  half  height  of  spectrum ;  nine  min- 
utes afterwards  cusp  was  at  another  prominence ;  the  positions  of 
these  must  have  been  about  N.  13°,  and  nearly  north. 

At  7h.  8m.  M.T.  I  watched  with  the  direct  vision  radial,  and,  be- 
sides the  hydrogen  and  '*  near  D"  lines,  observed  another  bright 
line  a  little  more  refrangible  than  the  air  band  between  b  and  F. 
At  1 830  KirchhoflT  it  was  very  faint,  and  soon  disappeared ;  soon 
after  this  I  saw  F  line  doable  about  the  same  height  as  usual,  one- 
eighth  spectrum. 

At  7h.  23nL  m.  t.,  having  returned  to  the  G-prism  radial  to  the 
cusp,  I  observed  the  hydrogen  D,  E  and  b  very  plain ;  several 
lines  then  began  to  come  into  view,  as  near  as  I  could  judge  all 
the  iron  lines  from  halfway  between  D  and  E  to  beyond  b.  These 
kept  on  brightening  and  more  lines  coming  in.  I  called  Mr.  Lock- 
yer  to  look  at  the  phenomenon,  and  we  watched  it  together  for 
two  or  three  minutes  until  it  became  time  to  take  position  to  ob- 
serve totality.  During  these  two  or  three  minutes  the  cusp  must 
have  passed  from  about  N.  38°  E.  to  N.  70°  E.  or  farther,  and  the 
lines  were  not  lost  sight  of  till  I  moved  the  telescope  and  placed 
the  slit  tangential  to  the  point  where  the  light  would  disappear, 
keeping  it  there  with  R.A.  movement.  On  looking  through  the 
spectroscope  the  field  was  full  of  bright  lines,  the  light  just  enough 
to  let  me  aistinguish  the  positions  from  the  well-known  solar  lines. 

As  totality  came  on  the  light  decreased,  and  the  lines  increased 
exceedingly  rapidly  in  number  and  brightness,  until  it  seemed  as 
if  every  line  in  the  solar  spectrum  was  reversed ;  then  they  van- 
ished, not  instantly,  but  so  quickly  that  I  could  not  make  out  the 
order  of  their  going,  except  that  the  hydrogen  D,  ^,  and  some 
others  between  u  and  ^,  remained  last.  Then  they  vanished,  and 
all  was  darkness.  I  then  undamped,  and  swept  out  right  and  left, 
but  saw  nothing;  then  went  to  tne  direct  vision,  but  saw  nothing; 
placed  the  telescope  on  the  moon's  limb  by  the  eye-piece,  then  put 
m  the  spectroscope,  but  the  light  was  not  sufiicient  to  show  any 
spectrum ;  pointed  the  telescope  carefully,  first  on  the  dark  moon, 
and  then  on  a  bright  part  of  the  corona,  but  no  spectrum.  I  then 
looked  at  the  corona  with  the  naked  eye,  saw  a  bright  glory 
around  the  moon,  stellar  form,  six-pointed,  something  like  the  nim- 
bus painted  round  a  saint's  head,  extending  to  a  diameter  and  a 
half  Looked  through  the  finder,  and  saw  the  same  form,  but 
very  much  reduced  in  size  and  brilliancy ;  then  examined  with  the 
6in.  and  eye-piece,  and  saw  nothing  but  a  bright  glow  round  the 
moon,  not  much  more  than  the  height  of  the  big  prominence 
plainly  visible  in  the  S.E.  quarter.  The  last  thirty  seconds  had 
now  arrived,  and,  as  previously  arranged,  Mr.  Lockyer  took  my 
place  at  the  6in.,  while  1  again  looked  through  the  tt-prism  spectro- 
scope to  record  anything  that  might  be  visible,  but  isaw  nothing. 
As  the  spectroscope  was  not  on  the  sun's  limb  at  the  re-appearance 
of  the  light,  I  cannot  state  what  took  place. 

During  the  remainder  of  the  partial  eclipse  I  watched  the  north 
ern  cusp  as  the  moon  uncovered  the  sun,  and  several  times  I  saw 
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distinctly  the  four  bright  lines  near  C ;  but  saw  nothing  else  worth 
recording. 

The  color  of  the  corona  appeared  to  me  a  light  pinkish  whitei 
very  brilliant.  I  saw  no  streamers.  The  rest  of  the  sky  and 
everything  aronnd  had  a  bluish  tinge.  *    *    * — Nature^  Jan.  18. 

8.  I%e  Solar  EdipM  of  Dec.  12.  ObiemaHoM  made  ai  iW 
doootkihf  by  L.  Rbspighi. — ^The  spectral  observations  of  recent 
total  eclipses  of  the  sun  had  plainly  demonstrated  the  existenoe 
of  an  incandescent  gaseoas  stratum  or  atmosphere,  snrmoautiiig 
the  chromosphere  or  stratum  of  hydrogen  which  envelops  the 
bodv  of  the  sun,  but  they  had  not  sufficed  to  determine  its  true 
oonjormation  and  extent.  This  question,  therefore,  constitnted 
one  of  the  principal  problems  remaining  to  be  solved  by  observsr 
tions  of  the  eclipse  of  the  12th  of  December,  1871. 

The  slit-spectroscope  applied  to  large  telescopes  doubtless  affords 
the  best  means  of  verifying  the  existence,  in  the  circumsolar 
regions,  of  this  gaseous  stratum,  which  may  be  termed  the  superior 
chromosphere,  and  of  determining  the  materials  of  which  it  is 
composed;  but  irom  the  shortness  of  the  time  available  in  aa 
eclipse,  the  spectroscope  can  furnish  only  partial  and  local  results, 
insufficient,  therefore,  to  reveal  the  true  structure,  form,  and  dimen- 
sions of  this  upper  chromosphere. 

Preceding  observations  having  shown  that  the  light  of  the  sdar 
corona  is  composed  for  the  most  part  of  a  small  number  of  elemen- 
tary rays  differing  considerably  m  refrangibilitv,  it  appeared  to 
me  that  the  form  and  dimensions  of  the  higher  chromosphere 
might  be  much  more  conveniently  studied  by  means  of  a  large 
prism  fixed  in  front  of  the  object-glass  of  the  telescope,  whereby 
the  several  chromatic  images  of  the  corona  would  be  distinctly 
formed  in  the  focal  plane.  If  the  prism  has  but  little  dispersive 
power,  and  the  eye-piece  does  not  magnify  too  much,  all  the 
chromatic  images  of  the  corona  may  in  this  manner  be  obsen^ed 
simultaneously  in  the  same  field,  and  their  form  and  dimensions 
directly  investigated. 

Towards  the  end  of  the  year  1868,  a  small  fiint-glass  prism  was 
made  for  me  by  Signer  Merz,  of  Monaco,  to  be  fitted  to  the  objec^ 
glass  of  the  equatorial  belonging  to  the  Observatory  of  Campodog- 
lio,  for  observations  on  the  spectra  of  the  stars ;  and  this  appara- 
tus, in  consequence  of  the  dispersion  of  the  prism,  and  the  good- 
ness of  this  prism  and  of  the  object-glass,  was  found  to  be  ad- 
mirably adapted  for  observing  the  eclipse  in  the  manner  just 
described. 

The  dispersion  of  the  prism  from  the  lines  C  to  H  of  Frauuhofer 
is  about  32' ;  the  free  aperture  of  the  object-glass  is  4^  French 
inches;  the  field  of  the  telescope  is  about  1°,  with  a  magnifying 
power  of  40. 

My  conviction  of  the  great  advantages  which  would  be  afforded 
by  this  instniment  in  the  observation  of  the  approaching  ecli]'pe, 
induced  mc  to  carry  it  to  India  lor  that  purpoj<e ;  and  I  was  glad 
to  learn  that  Mr.  Lockyer,  the  chief  of  the  expedition,  had  in  like 
manner  resolved  to  observe  the  corona  by  means  of  a  spectroscope 
without  a  slit,  being  persuaded  that  this  would  be  the  most  con 
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venient  method  of  solving  the  questions  relating  to  the  corona 
itsell  With  this  instrument,  then,  I  prepared  to  observe  the 
eclipse,  proposing  to  myself  the  following  problems : — 

1.  To  ascertain  whether,  just  before  the  beginning,  and  at  the 
end  of  totality,  the  solar  spectral  lines  are  reversed — a  phenomenon 
observed  by  Prof.  Young  in  the  eclipse  of  1870. 

2.  Amidst  the  several  chromatic  images  of  the  prominences,  to 
observe  especially  whether  the  image  given  by  the  yellow  line 
Dg  coincides  with  that  of  the  lines  of  hydrogen  gas. 

8.  To  define  the  form  and  dimensions  of  the  chromatic  images 
of  the  corona.     ♦     ♦     * 

To  verify  the  phenomenon  of  the  reversal  of  the  spectral  lines  at 
the  extreme  edge  of  the  sun,  I  had  arranged  the  plane  of  disper- 
sion at  right  angles  to  the  edge  at  the  point  of  second  contact. 

At  thirty  seconds  before  totality,  the  spectral  image  of  the 
luminous  crescent  was  already  sufficiently  weakened  to  allow  of 
its  observation  by  the  naked  eye  without  a  dark  glass ;  and  it  was 
then  that  the  principal  dark  hnes  of  the  solar  spectrum  came  out 
distinct,  and  even  more  strongly  marked  than  before,  and  curved 
parallel  to  the  bright  edge  of  the  sun ;  but  a  few  seconds  before 
totality  these  lines  disappeared  completely,  and  the  spectrum 
became  continuous,  without  however  exhibiting,  just  before 
totality,  the  reversal  of  the  lines,  although  I  was  watching  most 
intently  for  this  phenomenon.  I  would  not,  however,  be  under- 
stood as  denying  altogether  the  reversal  of  the  lines,  for  it  is  not 
impossible  that  a  thin  film  of  mist,  or  the  bright  atmospheric  light 
at  that  time  diffused  over  the  spectrum  of  the  solar  limb,  may 
have  concealed  the  bright  lines. 

At  the  very  instant  of  totality,  the  field  of  the  telescope  ex- 
hibited a  most  astonishing  spectacle.  The  chromosphere  at  the 
edge,  which  was  the  last  to  be  eclipsed — surmounted  ibr  a  space 
of  about  50°  by  two  groups  of  prominences,  one  on  the  right,  the 
other  on  the  left,  of  the  point  of  contact — was  reproduced  in  the 
four  spectral  lines,  C,  D^,  F  and  G,  with  extraordinary  intensity 
of  light  and  the  most  surprising  contrast  of  the  brightest  colors, 
so  that  the  four  spectral  images  could  be  directly  compared  and 
their  minutest  differences  easily  made  out. 

In  consequence  of  the  achromatism  of  the  object-glass,  all  these 
images  were  well  defined,  and  projected  in  certain  colored  zones, 
with  the  tints  of  the  chromatic  images  of  the  corona.  My  atten- 
tion was  mainly  directed  to  the  comparison  of  the  forms  of  the 
prominences  on  the  four  spectral  lines ;  and  I  was  able  to  deter- 
mine that  the  fundamental  form,  the  skeleton  or  trunk,  and  the 
principal  branches,  were  faithfully  reproduced  or  indicated  in  the 
images,  their  extent  being,  however,  greatest  in  the  red,  and 
diminishing  successively  in  the  other  colors  down  to  the  line  G,  on 
which  the  trunk  alone  was  reproduced.  In  none  of  the  prominen- 
ces thus  compared  was  I  able  to  distinguish,  in  the  yellow  image 
D^,  parts  or  branches  not  contained  in  the  red  image  C. 

Meanwhile  the  colored  zones  of  the  corona  became  continually 
more  strongly  marked,  one  in  the  red  corresponding  with  the 
line  C,  another  in  the  green,  probably  coincimng  with  the  line 
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1474  of  KirohhofTs  scale,  and  a  third  in  the  bine,  perhaps  ccnncidbg 
with  F. 

The  green  zone  surroundinff  the  disc  of  the  moon  was  the  bright- 
est, the  most  uniform,  and  the  best  defined.  The  red  sone  wis 
also  yer^  distinct  and  well  defined,  while  the  bine  zone  was  laint 
and  indistinct.  The  green  zone  was  well  defined  at  the  sommity 
though  less  bright  than  at  the  base;  its  form  was  sensibly  circnlir 
and  Its  height  about  6'  or  7'.  The  red  zone  exhibited  the  same 
form  and  approximately  the  same  height  as  the  green,  but  iti 
light  was  weaker  and  less  uniform.  The  heu^ht  of  me  green  sane 
was  estimated  by  comparison  with  the  moon's  diameter,  and  from 
the  observed  didtance  of  the  spectral  lines  of  the  prominences. 

These  colored  zones  shone  out  upon  a  faintly  illuminated  ground, 
without  any  marked  trace  of  color.  If  the  corona  contained  rayi 
of  any  other  kind,  their  intensity  must  have  been  so  feeble  tliit 
they  were  merged  in  the  general  illumination  of  the  field. 

I^on  after  the  middle  of  the  total  eclipse,  there  appeared  on  the 
eastern  limb,  at  about  110^  from  the  north  point,  a  fine  group  of 
prominences  formed  of  jets  rather  low  but  very  bright^  some  reo- 
tilinear,  others  curved  round  the  sun's  limb,  and  exhibitinj^  die 
intricate  deviations  and  all  the  characters  of  prominences  m  the 
neighborhood  of  solar  spots.  The  brightness  and  color  of  these 
jets  were  so  vivid  as  to  give  them  the  appearance  of  fire-worka 

The  spaces  between  some  of  these  jets  were  perfectly  dark,  so 
that  the  red  zone  of  the  corona  appeared  to  be  entirely  wanting 
thera  Perhaps,  however,  this  was  only  an  effect  of  contrast  due 
to  the  extraordinary  brightness  of  the  neighboring  jets.  I  have 
thoaght  it  right  to  refer  to  this  peculiarity,  because  the  appearance 
of  interstices,  or  dark  spaces,  between  prominences  of  considerable 
brightness,  is  often  observed  by  means  of  the  spectroscope,  inde- 
pendently o:  total  eclipses. 

The  want  of  an  assistant  to  note  the  time,  and  to  write  down 
the  observations  as  they  were  made,  occasioned  me  some  loss  of 
time,  and  the  end  of  the  total  eclipse  was  already  at  hand  before  I 
was  aware  of  it. 

The  green  and  red  zones  were  well  developed  at  the  western  as 
at  the  eastern  limb,  while  the  blue  remained  faint  and  ill-defined. 

Soon  after  the  appearance  of  the  chromosphere  at  the  western 
edge,  there  was  suddenly  projected  on  the  spectrum  of  the  sun's 
limb,  which  then  appeared  beyond  that  of  the  moon,  a  stratum 
of  bright  lines,  separated  by  dark  spaces;  but  I  could  not  deter- 
mine whether  they  were  due  to  a  general  or  partial  revei'sal  of  the 
spectral  solar  lines,  or  to  a  simple  discontinuity  in  the  speetnim, 
smce  they  were  too  soon  immersed  in  a  flood  of  light,  wiiich  put 
an  end  to  the  totality  of  the  eclipse.     *      *      * — iVa^wre,  Jan,  25. 

4.  JPraf,  Young  on  the  results  of  the  Eclipse  ohservatiofis. — In 
an  article  in  the  Boston  Journal  of  Chemistry,  Prof.  Young  thus 
speaks  of  the  results  of  the  observations  on  the  recent  solar  eclipse, 
in  establishing  his  interesting  discovery  in  1870,  of  the  reversal 
of  the  Fraunhofer  lines  in  a  stratum  close  to  the  sun : 

"  The  reversal  of  the  Fraunhofer  lines  seems  to  have  been  satis- 
factorily observed  by  Captain  Maclear  at  Bekul,  Colonel  Tennant 
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;  Dodabetta,  and  Captain  Fyers  at  Jaffna.    It  was  partially  seen 

Y  Pringle  at  Bekul,  and  Respighi  at  Poodocottah,  and  probably 
J  Pogson  at  Avenashi.  How  it  was  with  Janssen  I  do  not  know, 
is  instrument,  however,  on  account  of  the  small  size  of  the.  sun's 
lage,  was  not  very  well  adapted  for  this  observation. 

Mosely,  at  Trincomalee,  did  not  see  it.     Mr.  Lockyer  missed  it 

Y  an  accidental  derangement  of  the  telescope.  He  says  farther,  * 
\t  the  last  contact  Mr.  Pringle  watched  for  it  and  saw  no  lines.' 
!ow  the  mistake  occurred  I  do  not  understand,  but  Mr.  Pringle's 
WTL  words  are, '  At  the  end  of  totality  a  considerable  number  of 
Dies  flashed  in ;  what  proportion  of  the  whole  I  cannot  say,  per- 
ips  one-third.' 

Uaptain  Maclear  writes, '  As  totality  came  on  the  light  decreased, 
id  the  lines  increased  exceedingly  rapidly  in  number  and  bright- 
?S8,  until  it  seemed  as  if  every  line  in  the  solar  spectrum  was 
iversed ;  then  they  vanished,  not  instantly,  but  so  rapidly  that 
could  not  make  out  the  order  of  their  going.' 

This  description  applies  exactly  to  what  I  saw  in  1870,  except 
lat  the  lines  then  made  their  appearance  more  suddenly — they 
Gished  out  like  the  stars  from  a  rocket  head ;  but  the  discrepancy 

easily  enough  accounted  for  by  supposing  that  the  portion  of 
16  sun's  limb  last  covered  by  the  moon  was  then  more  quiet  than 
;  the  time  of  Captain  Maclear's  observations." 

IV.   Miscellaneous  Scientific  Intelligence. 

1.  Correspondence  relating  to  the  Dismissal  of  the  late  Botanist 
►  the  Department  of  Agriculture,  Reprinted  from  the  American 
latnralist  for  January,  1872.  8  pages,  8vo. — In  the  pages  of  the 
aturalist,  and  in  this  pamphlet,  this  case  has  been  so  far  made 
lown  that  we  can  well  enough  refer  to  it  without  repnqting  the 
)rresi)ondence,  although  this  indeed  is  not  long.  That  the  botan- 
ts  <>t  the  country  should  have  felt  aggrieved  by  the  treatment 
jconled  to  one  of  their  number  is  natural,  and  some  expression 
:*  their  indignation  might  not  have  been  out  of  place.  But  in 
le  published  correspondence  they  have  confined  themselves  first 
»  a  respectful  request  to  the  Commissioner  of  Agnculture  that  he 
would  take  into  consideration  the  propriety  of  re-appointing  Dr. 
arry  to  the  position  of  Botanist  m  the  Department  of  Agricul- 
ire;"  then,  on  receiving  an  unfavorable  reply,  to  which  the  Com- 
lissioner  gratuitously  appended  the  intimation  that  were  it  not 
►r  his  desire  to  spare  Dr.  Parrv  in  the  estimation  of  his  friends, 
3  could  say  something  to  Dr.  Parry's  disparagement,  one  of  their 
limber  claimed  to  be  informed  as  to  the  nature  of  the  delinquency 
isinuated,  and  was  accordingly  "put  in  possession  of  the  whole 
ibject,"  in  a  reply  from  the  Commissioner,  and  thereupon  (permis- 
on  asked  and  granted),  the  correspondence  is  printed,  that  it  may 
>eak  for  itself.  Leaving  the  case  to  make  its  own  ijnpression  upim 
le  Commissioners  own  showing,  no  comment  was  made  beyond 
le  following  preface. 

"  Dr.  Parry  was  thought  to  have  performed  the  duties  of  Botan- 
t  to  the  Department  of  Agriculture  to  the  entire  satisfaction  of 
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the  previous  Commissi  oner.  His  extraordinary  abrupt  dismissal 
upon  the  incoming  of  the  present  CoininiKsioner,  following  a  coarse 
of  vexations  treatment  to  which,  he  states,  he  was  subjected  by 
his  Chief  Clerk,  does  not  seem  calculated  to  win  the  confidence  of 
scientific  men  in  the  present  administration  of  a  department  in 
which  thev  naturally  feel  much  interest." 

The  tenure  of  any  appointment  in  a  government  office,  with 
present  usages,  is  precarious  enough  under  ordinary  circumstan- 
ces ;  but  here  a  scientific  man  is  dismissed  with  far  less  notice  and 
consideration  than  is  due  to  a  household  servant.  The  Commis- 
sitmer,  just  established  in  his  office,  writes  to  Dr.  Parry,  Sept.  27 — 
"Sir:  Your  services  as  botanist  of  this  department  will  not  be  re- 
quired after  this  date  ;"  and  this  letter  is  delivered  at  the  close  of 
the  day. 

Now,  apart  from  the  recognized  official  usages,  there  is  one  rea- 
son which  might  have  suggested  less  precipitation  in  this  instance. 
The  Herbarium  which  Dr.  Parry  was  in  charge  of,  and  was  putting 
for  the  first  time  in  order  under  instructions  of  the  previous  Com- 
missioner, does  not  belong  to  the  Agricultural  Department,  but 
is  a  part  of  the  National  Museum,  of  which  the  Smithsonian  Insti- 
tution is  the  legal,  and  was  the  actual  custodian.  The  custody 
was  transferred  to  the  Agricultural  Bureau  under  an  arrangement 
between  the  Secretary  of  that  Institution,  and  the  late  estimable 
and  enlightened  head  of  the  Bureau  (Gen.  Capron) — who  seems  not 
to  have  thought  an  herbarium  and  an  "herbarium  botanist"  "prac- 
tically unimportant."  And  we  understand  that  the  Secretary  of 
the  Smithsonian  Institution  stipulated  that  the  herbarium  should 
be  in  the  charge  of  some  botanist  acceptable  to  him,  and  should  be 
put  into  proper  order;  and  that  Dr.  Parry  was  appointed  under 
his  recotnmeiidation.  It  might  have  been  expected,  therefore,  that 
if  the  Commissioner  d<*sire(l  to  make  a  chatige,  or  even  thought  a 
chanijce  necessary,  he  would  have  conferred  with  the  Secretary  of 
the  Institution  ;  while  the  delay  of  a  week  or  two  needful  for  doini; 
so,  would  have  alh>wed  the  incumbent  he  was  superseding  no  more 
than  the  customary  notice  which  the  lowest  clerk  in  a  government 
otlice  may  expect  to  receive. 

Evidently,  this  precipitate  dismissal  of  his  subordinate  by  the 
Commissioner,  as  it  would  seem  to  l)e  justifial>le  only  on  the 
ground  of  gross  misconduct  of  the  former,  so  it  would  of  itself 
seem  to  imply  misconduct.  And  the  Commissioner  makes  the  im- 
plication explicit  at  the  next  stage  of  the  proceedings,  namely,  in 
his  reply  to  the  memorial  of  the  botanists  who  solicited  a  reeon- 
sideration,  and  that  gratuitously,  as  the  memorial  does  not  ask  for 
the  reasons.  When  informed  that  they  were  of  a  nature  '*  disa- 
greeable to  utter  and  likely  to  dis])arage  Dr.  Parry  in  the  estima- 
tion of  his  friends,"  they  were  of  course  immediately  asked  for. 
The  claim  for  them  was  responded  to ;  and  it  only  remains  to  con- 
si  derwhat  the  reasons  turn  out  to  be. 

First,  the  Commissioner,  on  taking  possession  of  his  office, 
"found  that  nothing  at  all  had  been  done  by  Dr.  Parry  beyond 
his  attention  to  the  preservation  of  the  herbarium."     Without 
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stopping  to  enquire  what  more  the  Commissioner  might  have 
found  if  he  had  waited  until  more  familiar  with  the  work  and 
duties  which  Dr.  Parry  had  fulfilled  under  General  Capron,  it 
may  be  remarked  that  the  "  preservation  "  of  the  herbarium  in  this 
case  means  the  whole  arrangement,  and  in  a  good  degree  the  for- 
mation of  it,  out  of  an  accumulation  of  cofiections,  in  part  un- 
named, requiring  long  labor  and  much  study  ;  that  this  was  obvi- 
ously the  first  thing  to  be  done,  and  Dr.  Parry  was  specially 
appointed  to  do  it ;  and  that  the  herbarium  was  in  the  midst  of 
removal  to  new  quarters  prepared  for  it  when  the  work  was  thus 
summarily  arrested. 

Next,  as  to  the  investigations  which  the  Commissioner  would 
desire  the  botanist  to  undertake,  "the  principles  of  vegetable 
physiology,  their  relations  to  climate,  soils,  and  the  food  of  plants, 
ancl  the  diseases  of  plants,  which  are  principally  of  fungoid  ori- 
gin," and  the  throwing  of  "  some  light  upon  the  origin  and  con- 
dition of  growth  of  the  lower  orders  of  cryptogamic  botany  ; " 
it  is  clear  that  Dr.  Parry  could  not  yet  have  had  much  time  for 
them  :  it  is  not  said  that  he  had  been  asked  to  undertake,  or  had 
shown  any  disposition  to  evade  them ;  all  that  the  Commissioner 
charges  is,  that  '*  this  is  a  domain  into  which  I  could  not  discover 
that  Dr.  Parry  had  ever  entered,  so  far  as  his  practical  work  here 
gave  any  indication."  Thus  far  there  is  notning  to  explain  the 
urgent  action  resorted  to. 

The  next  charge  is  that  there  were  letters  written  by  Dr.  Parry 
whicli  the  Commissioner  "  deemed  objectionable  because  of  his 
mode  of  expression,  wanting  in  perspicuity  and  not  creditable  to 
♦he  department."  That  is  a  matter  somewhat  of  taste  and  opinion. 
We  have  read  Dr.  Parry's  published  reports  and  articles  without 
noticing  any  deficiency  in  this  regard.  We  have  also  read,  with  a 
sense  of  wonder  and  bewilderment,  some  published  reports  of  the 
present  Commissioner,  one  or  two  extracts  trom  which  are  appended 
to  the  correspondence  we  are  noticing.  Such  things  it  would 
hardly  be  worth  while  to  notice,  except  by  way  of  a  demur  to  the 
Commissioner's  judgment.  If  the  want  of  perspicuity  and  good 
grammar  is  as  urgently  felt  in  the  Agricultural  Bureau,  as  it  is 
practically  illustrated,  let  these  accomplishments  be  supplied  at 
all  hazards.* 

The  Commissioner's  remaining  specifications,  detailed  at  some 
length,  from  all  that  we  can  learn,  amount  to  this.  While  arrang- 
ing the  herbarium.  Dr.  PaiTy  was  in  the  habit  of  transmitting  by 
mail  occasional  specimens  to  be  examined  by  other  botanists. 
Specimens  were  also  sent  to  him  for  naming.  The  new  Commis- 
sioner and  his  clerk  appear  to  have  suspected  something  wrong 
or  irregular  in  this,  and  required  that  all  notes  accompanying  such 

♦  Yet  it  is  hard  to  insist  upon  them,  since,  when  sought  at  "  any  of  the  literary 
colleges,"  they  ure  to  bo  acquired  at  such  fearful  risk.  The  Commissioner  declares 
— in  one  of  the  choice  excerpts  referred  to — that  "  our  experience  teaches  us,  that 
a  farmer's  son,  graduated  in  such  an  institution,  finds  no  place,  ever  after,  in  the 
domestic  circle  of  his  family ;  fie  is  actually  driven  by  his  education  into  the  neces- 
sity of  resorting  to  some  neighboring  town,  in  pursuit  of  a  learned  profesBion, 
where  he  soon  forms  habits  of  idleness  and  intemperance.'^ 
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enolosnres,  however  trivial,  Bhoald  be  strictly  cojned,  tnd  ahodd 
receive  the  CommiBsioner'B  own  Bignature.  This  was  novd  to 
the  botanist,  who  could  not  at  once  see  the  sense  of  it  in  such  little 
matters;  it  appears  to  have  led  to  some  bickering  with  the  oleik, 
and  this  to  a  re<|aest  for  definite  instructions  on  the  point  from  the 
Commissioner  hmiseUl  That  the  botanist  should  ask  for  *^  definite 
written  instructions  "  was  not  unnatural  when  a  new  practioe  wu 
thus  pressed  upon  him,  which  he  thought  could  hardly  ne  meant  to 
apply  to  such  particulars ;  but  he  asks  them  in  order  that  he  maj 
be  enabled  to  comply  strictly  with  the  revnlations  of  the  depsii- 
ment,  and  his  letter  appears  to  us  respectral  and  proper,  bott  in 
form  and  substance.  That  our  readers  may  judge,  we  appaid  t 
copy  of  it. 

Depabxment  of  Aobioultubi,     ( 
WatMngUm,  D,  (7.,  Sepkmbmr  27, 18T1.  ( 
Hon.  F.  Watts,  OomtnUMionu'  of  AgrieMnre, 

Sib  : — ^In  order  to  enable  me  to  comply  itriotly  with  the  regulations  of  thb  Ik- 
partment  in  regard  to  ordinary  correspondence  in  oomneotion  with  my  oOcal 
duties  B8  botanist^  I  respectflilly  ask  to  be  Aimialied  with  written  fnatnictioBa  on  flu 
following  poinia.  Ist  Should  letters  addressed  to  me  persmially,  as  boCunitaf 
the  departmenti  imparting  or  requesting  information  on  botanioal  sulriecta  bsM- 
swered  and  signed  by  me  personally  as  botanist  or  in  the  name  of  the  Ooaoiii' 
sioner  ?  2d.  In  sending  botanical  specimens  to  bo  named,  or  in  retoraing  soeh  M 
have  been  sent  to  me  to  name,  shouM  the  accompanying  leUer  be  signed  hjuj' 
self  as  botanist  or  by  the  Commissioner? 

Having  heretofore  ezerdsed  my  own  discretion  in  this  matter,  with  diw1<q|tfi 
to  the  scientific  interests  of  the  department  and  to  fiidlitate  the  bustness  of  mj 
diyision,  I  desire  to  avoid  any  fiiture  misunderstanding  by  reoeivfaig  deflnits  wiit- 
ten  instructions  on  these  points  for  my  guidance. 

Respectililly  yours, 

0.  0.  Parry,  Boianisi  Agr.  JDpL 

In  the  Commissioner's  account  of  the  matter  he  states :  "  I  did 
not  think  that  he  [Dr.  Parry]  was  in  want  of  the  information  he 
asked  for,  and  my  answer  to  his  note  was  that  the  Department 
did  not  longer  require  his  services."  The  letter  of  dismissal, 
which,  as  an  English  scientific  journal  remarks,  "  may  well  stand 
as  a  model  of  epistolary  curtness,"  we  have  already  cited  in  full 

Here  is  the  upshot  of  this  petty  and  truly  pitiful  buniness.  It  is 
not  pleasant  to  call  attention  to  it.  But  if  such  be  the  treatment 
to  which  scientific  men  may  be  exposed  upon  entering  the  service 
of  the  Government,  the  more  widely  it  is  known,  the  sooner  it  may 
perhaps  be  amended.  EDrroRS. 

2.  Spectrum  Analysis  in  its  application  to  Terrestrial  Stthstancef^ 
and  the  Physical  Constitution  of  th^  Heavenly  Bodies^  familiarly 
explained  by  Dr.  H.  Schellen,  Director  der  Realschule,  L  0. 
Cologne,  etc.  Translated  from  the  second  enlarged  and  revised 
German  edition  by  Jane  and  Caroline  Lassell.  Edited,  with 
notes,  by  Wm.  Huggins,  LL.D.,  F.R.S.  662  pp.  8vo.,with  numer 
ous  woodcuts,  colored  plates,  and  AngstrOm's  and  Kirchhoft's  maps. 
London,  1872.  (Longmans,  Green  &  Co.) — Schellen's  work  on 
Spectrum  Analysis  has  a  high  European  reputation.  It  is  excellent 
in  all  respects,  m  its  paper  and  typography,  its  clear  and  thorough 
treatment  of  the  subject,  and  its  admirable  illustrations,  which  are 
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nnmerouB  and  include  many  colored  spectra  of  the  elements,  others 
uncolored  of  the  sun's  spots,  corona,  etc.,  several  of  comets  and 
stars,  and  many  beautiful  colored  views  of  the  protuberances  of 
the  sun.  It  contains  also  descriptions  and  figures  of  instruments 
^  and  an  account  of  the  methods  of  observations,  together  with  a 
list  of  the  memoirs  and  works  hitherto  published  on  the  subject. 

8.  KanscLs  Acctdemy  of  Science. — ^This  Academy  is  a  State  So- 
ciety, and  has  no  special  location  in  the  State.  A  list  of  the  papers 
presented  at  the  annual  meetings  in  1869  (the  second),  1870  and 
1871,  is  contained  in  the  Eleventh  Annual  Report  of  the  Depart- 
ment of  Public  Instruction  of  the  State  of  Kansas,  1871.  The 
papers  on  the  plants  of  Kansas  by  J.  H.  Carruth  mention  600 
species,  and  one  on  the  birds  by  F.  H.  Snow  describes  164  species. 
Among  the  titles  are  those  of  geological  papers  by  Prof.  B.  F. 
Mudge  and  J.  D.  Parker. 

4.  Hunt^s  Green  Mountain  Series. — In  my  notice  of  the  address 
of  Prof.  Hunt,  on  page  93  of  this  volume,  I  speak  of  the  Green 
Mountain  series  as  including  with  small  exceptions  the  Meta- 
morphic  rocks  between  the  Connecticut  River  and  Mesozoic  on 
the  east  and  the  Green  Mountain  (Stockbridge  and  Eolian)  limestone 
on  the  west.  A  correspondent  observes  that  the  exceptions  are 
larger  than  is  implied  m  the  above  expression.  In  order  to  give 
the  facts  correctly,  I  cite  here  the  paragraphs  from  the  Address 
bearing  on  the  subject,  although  they  do  not  affect  the  argument 
in  my  paper.  Mr.  Hunt  says:  '*  The  rocks  of  the  second  [Green 
Mountain]  series  are  traceable  from  southwestern  Connecticut 
northward  to  the  Green  Mountains  in  Vermont;  and  the  mica- 
ceous schists  and  gneisses  of  the  third  or  White  Mountain  series 
are  found  both  to  the  east  and  the  west  of  the  Mesozoic  valley  in 
Connecticut  and  Massachusetts.  They  also  occupy  a  considerable 
area  in  eastern  Vermont,  where  they  are  separated  from  the  White 
Mountain  range  by  an  outcrop  of  rocks  of  the  second  series  "  He 
also  says  that  certain  gneisses  in  western  Connecticut,  defined 
by  Percival  (his  Kl  and  K2),  may  prove  to  be  Laurentian.  The 
address  contains  nothing  more  definite  on  the  subject.  In  his  article 
on  the  Geology  of  New  England,  in  this  Journal,  II,  1,  83,  he  says 
with  regard  to  the  occurrence  of  the  White  Mountain  series  m 
Vermont :  "  I  believe  that  much  of  the  calcareous  mica  slate  of 
Eastern  Veniiont  will  be  found  to  belong  to  the  Terranovan 
[White  Mountain,  as  now  designated  by  him]  series."      j.  d.  d. 

OBITUARY. 

Dr.  Wm.  Baird,  of  the  British  Museum,  died  on  the  27th  of 
January  last.  The  Standard  writes  of  him : — "  In  losing  Dr.  Baird, 
the  British  Museum  has  lost  one  of  the  most  valuable  members  of 
its  staff.  Dr.  Baird,  who  was  born  in  Scotland  in  1803,  was  edu- 
cated at  Edinburgh,  Dublin,  and  Paris,  for  the  medical  profession, 
and  served  for  some  years  as  a  surgeon  in  the  naval  service  of 
the  late  East  India  Companv.  His  voyages  in  this  capacity  gave 
him  Bmple  opportunities  for  the  study  of  his  favorite  pursuit — 
zoology.     In  1841  he  accepted  an  appointment  in  the  Zoological 
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Department  of  the  British  Museum,  and  this  he  retained  up  to  th- 
time  of  his  death.     Ilis  writings  are  chiefly  to  be  found  in  peri 
cals;  but  his  most  important  work  was  a  'Natural  History  of  th 
British  Entomostraca  ^  which  was  published  under  the  auspices  ( 
the  Hay  Society  in  1850.     Subsequently  Dr.  Baird  was  elected 
Fellow  of  the  Royal  Society.     In  private  life  he  was  greatly 
loved,  on  account  of  the  unvarying  amiabilit}'  of  his  disposition  an 
the  kindness  of  his  manners.^^    A  writer,  Mr.  II.  I^ee,  in  Ijond 
Water,  for  Feb.  3,  adds, "  Most  heartily  do  we  eonflrm  the  last 
ceding  sentence.    His  store  of  knowledge,  though  freely  at  the 
vice  of  all  who  desired  to  profit  by  it,  w^as  hidden  under  the  qni«t 
modesty  of  his  demeanor ;  but  the  amiability  of  his  disposition  and 
the  kindness  of  his  manners  were  instantly  apparent,  even  to  a 
stranger  who  had  the  honor  of  an  introduction  to  him.     On  those 
days  when  the  Museum  is  closed  to  all  but  students,  he  was  usaaUy 
to  be  seen  in  the  conchological  gallery,  bending  over  one  or  other 
of  the  table-cases,  patiently  and  carefully  armngin^  and  examinii^ 
specimens  of  shells ;  and  so  closely  is  he  associated  m  our  mind  witA. 
the  scene  of  his  duties,  that  when  in  future  we  enter  the  _ 
on  such  days,  it  will  be  long  ere  we  cease  to  look  instinctively; 
of  old,  for  the  familiar  blue  skull-cap,  and  the  gentle,  placid : 
beneath  it,  and  the  kind,  genial  smile,  and  the  cordial  greetio] 
Dr.  Baird.     They  can  never  more  gladden  and  encourage  us, 
they  will  take  and  retain  a  place  in  the  treasury  of  our  pi 
recollections  of  good  men  whom  it  has  been  our  privilege  to 
an<l  am)reciate." 

W.  Harper  Pease  died  recently  at  Honolulu,  where  he 
lived  since   1853,  collecting   and   studying  the  moUusca  of 
Hawaian  seas  and  of  Polynesia  generally.     During  the  Me 
war  he  made  a  large  collection  of  birds,  which  were  de 
with  the  Academy  ol  Natural  Sciences  at  Philadelphia,  and 
them  were  some  new  species,  which  were  afterward  described 
Mr.  Cassin. — X.  in  Harper* b  Weekly,  Feb.  10. 

Kev.  Canon  Moseley,  F.U.Sw,  author  of  papers  on  the 
ing  of  ice  and  the  movement   of  glaciers,  died  on  the  20th 
January  last  in  his  7l8t  year. 

Dr.  Adolph   Strecker,  the  able  Professor  of  Chemistry 
Wttrzburg,  has  recently  died. 

Appendix  to  the  Fifth  edition  of  Dana's  Mineralogy,  by  Prof.  GJeorge  J.  Bi 
24  pp.  8vo.    1872.     Now  York.     (John  Wiley  &  Son,  Astor  Place).     Containai 
scriptions  of  eighty-seven  minerals  announced  as  new  during  the  four  years 
the  publication  of  the  Mineralogy. 

Illustrated  Catalogue  of  the  Museum  of  Comparative  Zoology  at  Harvard  C< 
No.  V.     The  immature  state  of  the  Odonata,  Part  I.     Sub-family  Gomphina; 
Lewis  Cabot.     18  pp.,  with  three  plates.     No.  VI.     Supplement  to  the  Ophiodoi 
and  Astrophytidae  ;  by  Theodore  Lyman.     18  pp.,  with  two  plates. 

Catalogtie  of  the  Principal  Minerals  of  Colorado,  with  Annotations  on  the 
peculiarities  of  several  species;  by  J.  Alden  Smith.  16  pp.  Svo.  Central 
Colorado,  1870. 

Contributions  to  the  Fauna  of  the  New  York  Croton  Water.     Microscoi 
observations  during  the  years  1870-71 ;  by  Charles  F.  Gissler.     22  pp.,  Svo., 
four  plates.     Now  York,'  1872. 
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Dopartnioiit  of  the  British  Museiiin,  and  this  he  retained  np  to 
time  of  his  death.     His  writings  are  chiefly  to  be  found  in  peiio 
cals;  but  his  most  important  work  was  a  'Natural  History  of  Xb 
British  Entomostraea'  which  was  published  under  the  auspices  • 
the  liay  Society  in  1850.     Subsequently  Dr.  Baird  was  elected 
Fellow  of  the  Uoyal  Society.     In  private  life  he  was  greatly 
loved,  on  account  of  the  unvarying  amiability  of  his  disposition  an 
the  kindness  of  his  manners."    A  writer,  Mr.  H.  Lee,  in  Landm 
Wati^r^  for  Feb.  3,  adds, "  Most  hej»rtily  do  we  confirm  the  last  pre- 
ceding sentence.    His  store  of  knowledge,  though  freely  at  the  ser-- 
vice  of  all  who  desired  to  profit  by  it,  was  hidden  under  the  quiet 
modesty  of  his  demeanor ;  but  the  amiability  of  his  disposition  and_ 
the  kindness  of  his  manners  were  instantly  apparent,  even  to  i^. 
stranger  who  had  the  honor  of  an  introduction  to  him.     On  thos^ 
days  when  the  Museum  is  closed  to  all  but  students,  he  was  osoally^ 
to  be  seen  in  the  conchological  gallery,  bending  over  one  or  othe^^ 
of  the  tabliK.^ases,  patiently  and  carefully  arranging  and  examinin^^ 
specimens  of  shells ;  and  so  closely  is  he  associated  in  our  mind  wit^^ 
the  scene  of  his  duties,  that  when  in  future  we  enter  the  gallery 
on  such  days,  it  will  be  long  ere  we  cease  to  look  instinctively,  H^ 


of  old,  for  the  familiar  blue  skull-c^ap,  and  the  gentle,  placid        _ 
beneath  it,  and  the  kind,  genial  smile,  and  the  cordial  greeting  q^ 
Dr.  Baird.     They  can  never  more  gladden  and  encourage  us,  biaig 
they  will  take  and  retain  a  place  in  the  treasury  of  our  ph 
recollections  of  good  men  whom  it  has  been  our  privilege  tokno^ 
and  appreciate." 

W.  Harper  Pkase  died  recently  at  Honolulu,  where  he 
lived  since  1853,  collecting   and   studying  the  mollusca  of 
Hawaian  seas  and  of  Polynesia  generally.     During  the  Mezk 
war  he  made  a  large  collection  of  birds,  which  were  dej 
with  the  Academy  of  Natural  Sciences  at  Philadelphia,  and 
them  were  some  new  species,  which  were  afterward  described 
Mr.  Cassin. — X.  in  Harper's  Weeklt/^  Feb.  10. 

Rev.  Canon  ]\Ioselky,  F.K.S.,  author  of  paj)er8  on  the 
ing  of  ice  and  the  movement   of  glaciei's,  died  on  the  20th 
January  last  in  his  71st  year. 

Dr.   AooLrii  Strecker,  the  able  Professor  of  Chemistry 
Wtlrzburg,  has  recently  died. 

Appendix  to  the  Fifth  edition  of  Dana's  Mineralogy,  by  Prof.  George  J.  BnA 
24  pp.  8vo.    1872.     New  York.     (John  Wiley  A  Son,  Astor  Place).     Containsdl: 
scriptions  of  eighty-seven  minerals  announced  as  new  during  the  four  years 
the  publication  of  the  Mineralogy. 

Illu.stratcd  Catalogue  of  the  Museum  of  Comparative  Zoology  at  Harvard  CoOflfBi 
No.  V.  Tiio  immature  state  of  the  Odonata,  Part  I.  Sub-family  Gomphina;  \f. 
Lewis  Cabot.  1 S  pp.,  with  three  plates.  No.  VI.  Supplement  to  the  OphiuriW 
and  Astrophytidie  ;  by  Theodore  Lyman.     18  pp.,  with  two  plates.  ' 

Catalogtie  of  the  Principal  Minerals  of  Colorado,  with  Annotations  on  the  lodil 
peculiarities  of  several  species;  by  J.  Alden  Smith.  16  pp.  Svo.  Central  Ci^ 
Colorado,  1870. 

Contributions  to  the  Fauna  of  the  New  York  Croton  Water.  MicroscopiHl 
observations  during  tlie  years  1870-71 ;  by  Charles  F.  Gissler.  22  pp.,  8vo.,  w8k 
four  plates.     New  York,'  1872. 
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Dep.artment  of  the  British  Museum,  and  this  he  retained  up  to  the 
time  of  his  death.  Ilis  writings  are  chiefly  to  be  found  in  periodi- 
cals; but  his  most  important  work  was  a  'Natural  History  of  the 
British  Entomostraca '  which  was  published  under  the  auspices  of 
the  Ray  Society  in  1850.  Subsequently  Dr.  Baird  was  elected  a 
Fellow  of  the  Uoyal  Society.  In  private  life  he  was  greatly  be-* 
loved,  on  account  of  the  unvarying  amiability  of  his  disposition  and 
the  kindness  of  his  manners."  A  writer,  Mr.  H.  I<ee,  in  Ztandand 
Water,  for  Feb.  3,  adds, "  Most  heartily  do  we  confirm  the  hist  pre- 
ceding sentence.  His  store  of  knowledge,  though  freely  at  the  ser- 
vice of  all  who  desired  to  profit  by  it,  was  hidden  under  the  quiet 
modesty  of  his  demeanor ;  but  the  amiability  of  his  disposition  and 
the  kindness  of  his  mannei*s  were  instantly  apparent,  even  to  a 
stranger  who  had  the  honor  of  an  introduction  to  him.  On  those 
days  when  the  Museum  is  closed  to  all  but  students,  he  was  usually 
to  be  seen  in  the  conchological  gallery,  bending  over  one  or  other 
of  the  table-cases,  patiently  and  carefully  arranging  and  examining 
specimens  of  shells ;  and  so  closely  is  he  associated  in  our  mind  with 
tne  scene  of  his  duties,  that  when  in  future  we  enter  the  gallery 
on  such  days,  it  will  be  long  ere  we  cease  to  look  instinctively,  as 
of  old,  for  the  familiar  blue  skull-cap,  and  the  gentle,  placid  face 
beneath  it,  and  the  kind,  genial  smile,  and  the  cordial  greeting  of 
Dr.  Baird.  They  can  never  more  gladden  and  encourage  us,  but 
Ihey  will  take  and  retain  a  place  in  the  treasury  of  our  pleasant 
recollections  of  good  men  whom  it  has  been  our  privilege  to  know 
and  appreciate." 

W.  Harper  Pease  died  recently  at  Honolulu,  where  he  had 
lived  since  1853,  collecting  and  studying  the  mollusca  of  the 
Hawaian  seas  and  of  Polynesia  generally.  During  the  Mexican 
war  he  made  a  large  collection  of  birds,  which  were  deposited 
with  the  Academy  of  Natural  Sciences  at  Philadelphia,  and  among 
them  were  some  new  species,  which  were  afterward  described  by 
Mr.  Cassin. — X.  in  Harper^ s  Weekly,  Feb.  10. 

Rev.  Canon  Moseley,  F.li.Si,  author  of  papers  on  the  freez- 
ing of  ice  and  the  movement  of  glaciers,  died  on  the  20th  of 
January  last  in  his  71st  year. 

Dr.  Adolph  Strecker,  the  able  Professor  of  Chemistry  at 
Wtlrzburg,  has  recently  died. 

Appendix  to  the  Fifth  edition  of  Dana's  Mineralogy,  by  Prof.  (George  J.  Brush. 
24  pp.  Svo.  1872.  New  York.  (John  Wiley  &  Son,  Astor  Place).  Contains  de- 
scriptions of  eighty-seven  minerals  announced  as  new  during  the  four  years  since 
the  publication  of  the  Mineralogy. 

Illustrated  Catalogue  of  the  Museum  of  Comparative  Zoology  at  Harvard  College. 
No.  V.  The  immature  state  of  the  Odonata,  Part  I.  Sub-family  Gomphina ;  by 
Lewis  Cabot.  18  pp.,  with  three  plates.  No.  VI.  Supplement  to  the  Ophiuridje 
and  Astrophytidffi  ;  by  Theodore  Ljman.     18  pp.,  with  two  plates. 

Catalogue  of  the  Principal  Minerals  of  Colorado,  with  Annotations  on  the  local 
peculiarities  of  several  species ;  by  J.  Alden  Smith.  1 6  pp.  Svo.  Central  City, 
Colorado,  1870. 

Contributions  to  the  Fauna  of  the  New  York  Croton  Water.  Microscopical 
observations  during  the  years  1870-71 ;  by  Charles  F.  Gissler.  22  pp.,  Svo.,  with 
four  plates.    New  York,  1872. 
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Departnu'iit  of  the  British  Museum,  and  this  he  retained  up  to  t/r 
time  c>fhi8  death.     His  wrilintrs  are  chiefly  to  be  found  in  period 
cals;  but  his  most  iin))ortant  work  was  a  *  Natural  History  of  th 
British  Entomostraca'  which  was  published  under  the  auspices  o 
the  Uay  Society  in  1850.     Subsequently  Dr.  Baird  was  elected  a-- 
Fellow  ot*  tlio  lioyal  Society.     In  private  life  he  was  greatly  be-^ 
loved,  on  account  of  the  unvarying  amiabilit}'  of  his  disposition  and 
the  kin<liicss  of  his  manners."    A  writer,  Mr.  II.  I<ee,  in  Land  and 
Watt'T^  for  Feb.  »3,  ailds, "  Most  hejirtily  do  we  contirm  the  last  pre- 
ceding sentence.    His  store  of  knowledge,  tliough  freely  at  the  ser- 
vice of  all  who  desired  to  profit  by  it,  was  hidden  under  the  quiet 
modesty  of  his  demeanor ;  but  the  amiability  of  his  disposition  and 
the  kindness  of  his  manners  were  instantly  apparent,  even  to  a 
stranijer  who  had  the  honor  of  an  introduction  to  liim.     On  those 
days  when  the  Museum  is  closed  to  all  but  students,  he  was  usually 
to  be  seen  in  the  conchological  gallery,  bending  over  one  or  other* 
of  the  tablcH-ases,  patiently  and  carefully  arranging  and  examining 
specimens  of  shells ;  and  so  closely  is  he  associated  \u  our  mind  witl^ 
the  scene  of  his  duties,  that  when  in  future  we  enter  the  gallery 
on  such  days,  it  will  be  long  ere  we  cease  to  look  instinctively, 
of  old,  for  the  familiar  blue  skull-(\ap,  and  the  gentle,  placid 
beneath  it,  and  the  kind,  genial  smile,  and  the  cordial  greeting 
Dr.  Bainl.     They  can  never  more  gladden  and  encourage  us,  ou^ 
they  will  take  and  retain  a  place  in  the  treasury  of  our  pleasant 
recollections  of  good  men  whom  it  has  been  our  privilege  to  know 
and  appreciate." 

W.  Harper  Pkask  died  recently  at  Honolulu,  where  he  had 
lived  since  1853,  collecting   and   studying   the  mollusca  of  tbe    - 
Hawaian  seas  and  of  Polynesia  generally.     During  the  Mezioaa  ;^ 
war  he  made  a  large  collection  of  birds,  which  were  deposited 
with  the  Academy  of  Natural  Sciences  at  Philadelj)hia,  and  among 
them  were  some  new  s})ecies,  which  were  afterward  described  by 
Mr.  Cassin. — X.  in  Harper' %  Weekh/^  Feb.  10. 

Rev.  Canon  ^Ioskley,  F.Ii.S.,  author  of  papers  on  the  frees- 
ing  of  ice  and  the  movement  of  glaciers,  died  on  the  20th  of 
January  last  in  his  71st  year. 

Dr.  Adolph  Strkckkr,  the  able  Professor  of  Chemistry  at 
Wtlrzburg,  has  recently  died. 

Appendix  to  the  Fifth  edition  of  Dana's  Mineralogy,  by  Prof.  Gteorge  J.  Braih. 
24  pp.  8vo.  1872.  New  York.  (John  Wiley  &  Son,  Astor  Place).  Contains  ds- 
scriptions  of  eighty-seven  minerals  announced  as  new  during  the  four  years  staiOB 
the  publication  of  the  Mineralogy. 

Illustrated  Catalogue  of  the  Museum  of  Comparative  Zoology  at  Harvard  College. 
No.  V.  The  iuunature  state  of  the  Odonata,  Part  I.  Sub-family  Gromphina;  1^ 
Lewis  Cabot,  is  pp.,  witli  three  plates.  No.  VI.  Supplement  to  tlie  Ophiuridie 
and  Astrophytida,' ;  by  Theodore  Lyman.     18  pp.,  with  two  plates. 

Catalogue  of  the  Principal  Minerals  of  Colorauo,  with  Annotations  on  the  lood 
peculiarities  of  several  species ;  by  J.  Alden  Smith.  1 6  pp.  8vo.  Central  CStf, 
Colorado,  1870. 

Contributions  to  the  Fauna  of  the  New  York  Croton  Water.  Microsoopiod 
observations  during  tlie  years  1870-71 ;  by  Charles  F.  Gissler.  22  pp.,  8va,  with 
four  plates.     New  York,  1872. 
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De[)artniei)t  of  the  British  Museum,  and  this  he  retained  np  to  t1 
time  of  his  death.     His  writings  are  chiefly  to  be  found  in  peri 
cals;  but  liis  most  im|)ortant  work  was  a  'Natural  History  of  th 
British  Entomostraca '  which  was  published  under  the  auspices  o*- 
the  liay  Society  in  1850.     Subsequently  Dr.  Baird  was  elected 
Fellow  of  the  Uoyal  Society.     In  private  life  he  was  greatly 
loved,  (»n  account  of  the  unvarying  amiability  of  his  disposition  anA 
the  kindness  of  his  manners."    A  writer,  Mr,  H.  Lee,  in  Landamof 
Waiter ^  for  Feb.  3,  adds, "  Most  heartily  do  we  confirm  the  last  pre- 
ceding sentence.    His  store  of  knowledge,  though  freely  at  the  ser- 
vice of  all  who  desire<l  to  profit  by  it,  was  hidden  under  the  quiet; 
modesty  of  his  demeanor ;  but  the  amiability  of  his  disposition  and 
the  kindness  of  liis  manners  were  instantly  apparent,  even  to  a 
stranscer  wlio  had  the  honor  of  an  introduction  to  him.     On  those 
days  when  the  Museum  is  closed  to  all  but  students,  he  was  usually 
to  be  seen  in  the  conchological  gallery,  bending  over  one  or  other 
of  the  tablcH'ases,  patiently  and  carefully  arranging  and  examining 
specimens  of  shells ;  and  so  closely  is  he  associated  in  our  mind  with 
the  scene  of  his  duties,  that  when  in  future  we  enter  the  gallery 
on  such  days,  it  will  be  long  ere  we  cease  to  look  instinctively,  aa 
of  old,  for  the  familiar  blue  skull-cap,  and  the  gentle,  placid  fiuse 
beneath  it,  and  the  kind,  genial  smile,  and  the  cordial  greeting  oif 
Dr.  Baird.     They  can  never  more  gladden  and  encourage  us,  Dnfr 
they  will  take  and  retain  a  place  in  the  treasury  of  our  pleasanfe 
recollections  of  good  men  whom  it  has  been  our  privilege  to  kno 
and  aiy)reciate." 

W.  Hakper  Pease  died  recently  at  Honolulu,  where  he 
lived  since   1853,  collecting   and   studying  the  moUusca  of 
Hawaian  seas  and  of  Polynesia  generally.     During  the  Me] 
war  he  made  a  large  collection  of  birds,  which  were  dej 
with  the  Academy  of  Natural  Sciences  at  Philadelphia,  and  amonf  ^ 
them  were  some  new"  species,  which  were  afterward  described  by 
Mr.  Cassin, — X.  in  Harper^ s  Weekly^  Feb.  10, 

Rev.  Canon  Moselky,  F.H.S.,  author  of  papers  on  the  firen-'  .| 
ing  of  ice  and  the  movement  of  glaciers,  died  on  the  20th  of  \ 
January  last  in  his  7l8t  year.  ?. 

Dr.  Adolpii   Strecker,  the   able  Professor  of  Chemistry  at     - 
Wttrzburg,  has  recently  died. 

Appendix  to  the  Fiftli  edition  of  Dana's  Mineralogy,  by  Prof.  (Jeorge  J.  Bmifa. 
24  pp.  8vo.  1872.  New  York.  (John  Wiley  &  Son,  Astor  Place).  GontainsdA- 
Bcriptions  of  eighty-seyen  minerals  announced  as  new  during  the  four  years  sbiioe 
the  publication  of  the  Mineralogy. 

Illustrated  Catalogue  of  the  Museum  of  Comparative  Zoology  at  Harvard  CoUm. 
No.  V.  Tlie  immature  state  of  the  Odonata,  Part  I.  Sub-family  Gomphina;  \j 
Lewis  Cabot.  18  pp.,  with  three  platea  No.  VI.  Supplement  to  the  Ophiurite 
and  Astrophytida? ;  by  Theodore  Lyman.     18  pp.,  with  two  plates. 

Catalogue  of  the  Principal  Minerals  of  Colorauo,  with  Annotations  on  the  lood 
peculiarities  of  several  species ;  by  J.  Alden  Smith.  1 6  pp.  8vo.  Central  CSty, 
Colorado,  1870. 

Contributions  to  the  Fauna  of  the  New  York  Croton  Water.     Microaoopied 
observations  during  tlie  years  1870-71 ;  by  Charles  F.  Gissler.     22  pp.,  8va, 
four  plates.     New  York,*  1872. 
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Department  of  tlie  Britisli  Museum,  and  this  he  retained  np  to  th 
time  of  his  <loath.  Ilis  writini^s  are  chiefly  to  be  found  in  periodi 
cals;  but  liis  most  im])ortant  work  was  a  'Natural  History  of  th. 
Britisli  Kntomostraoa'  which  was  published  under  the  auHpices 
the  Kav  Society  in  1850.  Subsequently  Dr.  Baird  was  elected 
Fellow  of  the  Uoyal  Society.  In  private  life  he  was  greatly  b 
loved,  on  account  of  the  unvarying  amiability  of  his  disposition  an 
the  kindness  of  liis  manners."  A  writer,  Mr.  H.  I.ee,  in  Ijanda 
Wiftffr^  for  Feb.  3,  adds, "  j\Iost  heartily  do  we  confirni  the  last  pre- 
ceding sentence.  liis  store  of  knowledge,  though  freely  at  the  ser- 
vice of  all  who  desired  to  profit  by  it,  was  Indden  under  the  quiet 
modesty  of  his  demeanor ;  but  the  amiability  of  his  disposition  and 
the  kindness  of  his  manners  were  instantly  apparent,  even  to  a 
strani^er  who  had  the  honor  of  an  introduction  to  him.  On  those 
dtiys  when  the  Museum  is  closed  to  all  but  students,  lie  was  usually 
to  be  seen  in  the  eonchological  gallery,  bending  over  one  or  other 
of  the  table-cases,  patiently  and  carefully  arranging  and  examining 
specimens  of  shells ;  and  so  closely  is  he  associated  m  our  mind  with 
tiie  scene  of  his  duties,  that  when  in  future  we  enter  the  gallery 
on  such  days,  it  will  be  long  ere  we  cease  to  look  instinctively,  as 
of  old,  for  the  familiar  blue  skull-cap,  and  the  gentle,  placid  face 
beneath  it,  and  the  kind,  genial  smile,  and  the  cordial  greeting 
Dr.  Baird.  They  can  never  more  glachlen  and  encourage  us,  DUi 
they  will  take  and  retain  a  place  in  the  treasury  of  our  pleasan 
recollections  of  good  men  whom  it  has  been  our  privilege  to  kno 
and  appreciate." 

W.  Harper  Peask  died  recently  at  Honolulu,  where  he  h; 
lived  since   1853,  collecting   and   studying   the  mollusca  of  tl^^ 
Hawaian  seas  and  of  Polynesia  generally.     During  the  Mexici^ai 
war  he  made  a  large  collection  of  birds,  which  were  depositecl 
with  the  Academy  of  Natural  Sciences  at  Philadelphia,  and  among^  ; 
them  were  some  new  species,  which  were  aflerward  described  by 
Mr.  Cassin. — X.  in  Harper's  Weekly^  Feb.  10. 

Rev.  Canon  ^Ioseley,  F.K.S.,  author  of  papers  on  the  freei- 
ing  of  ice  and  tlie  movement  of  glaciers,  died  on  the  20th  of 
January  last  in  his  Tlst  year. 

Dr.  AooLrii  Strkckkr,  the  able  Professor  of  Chemistry  at 
Wtlrzburg,  has  recently  died. 

Appendix  to  the  Fifth  edition  of  Dana's  Mineralogy,  by  Prof.  Q«orge  J.  Bnuh. 
24  pp.  8vo.  1872.  New  York.  (John  Wiley  A;  Sou,  Astor  Place).  Contains  de- 
scriptions of  ei^^hty-soyen  minerals  announced  as  new  during  the  four  years  smoe 
the  publication  of  the  Mineralogy. 

lllustrafed  Catalogue  of  the  Museum  of  Comparative  Zoology  at  Harvard  Cdlege. 
No.  V.  The  immature  state  of  the  Odonata,  Part  I.  Sub-family  GomphinA;  oy 
Lewis  Cabot.  IS  pp.,  with  three  plates.  No.  VI.  Supplement  to  ttio  OphiuxidK 
and  Astrophytid:e  ;  by  Theodore  Lyman.     18  pp.,  with  two  plates. 

Catalogue  of  the  i^riucipal  Minerals  of  Coloratio,  with  Annotations  on  the  lood 
peculiarities  of  several  sjwcies;  by  J.  ^Vlden  Smith.  16  pp.  Svo.  Central  CSty, 
Colorado,  1870. 

Contributions  to  the  Fauna  of  the  New  York  Croton  Water.  Microscopiesl 
observations  during  the  years  1870-71 ;  by  Charles  F.  Gissler.  22  pp.,  Sva,  witti 
four  plates.     New  York,  1872. 
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Art.  XLIL — Recent  Geographical  work  in  the  United  States. 

A.     Report  of  the  Corps  of  Ekginbebs,  IT.  S.  Aritt. 

• 

The  report  of  the  Chief  of  Engineers  of  the  United  States 
Army,  Gen.  A  A.  Humphreys,  presented  to  Congress  in  Decem- 
ber last,  enables  the  public  to  observe  the  valuable  contribu- 
tions which  this  corps  is  making^  to  an  accurate  knowledge  of 
the  structure  of  the  country.  The  chief  work  of  this  scientifio 
body,  in  time  of  peace,  is  to  superintend  the  construction  and 
repair  of  the  national  fortifications,  to  devise  and  carry  forward 
the  improvements  which  commerce  requires  in  the  harbors, 
rivers  and  lakes  of  the  country.  Full  details  in  regard  to  their 
work  are  given  in  the  report  referred  to,  but  attention  may 
here  be  called  to  some  of  the  inquiries  and  examinations  whicn 
have  a  general  geographical  importance. 

(a)  Ihe  U.  S,  Lake  Survey. — The  survey  of  the  Great  Inte- 
rior Lakes,  now  under  the  direction  of  Major  C.  B.  Comstock, 
U.  S.  Eng.,  has  been  in  process  during  the  past  year  in  Lakes 
Superior,  Michigan,  St  Clair  and  Champlain,  and  on  the  St 
Lawrence  river. 

*'  In  Lake  Superior  the  survey  of  the  Apostle  Islands  has  been 
completed;  the  primary  triangulation  has  oeen  carried  from  Por- 
cupine Mountains  to  Duluth,  a  distance  of  one  hundred  and 
twenty  mUes ;  the  base  line  at  Minnesota  Point  has  been  measured ; 
the  lon^tude  of  Duluth  and  St.  Paul  determined  by  telegraphio 
connection  with  Detroit ;  and  longitude,  latitude,  ana  azimuth  ob- 
servations have  been  made  at  several  primary  stations  in  the  west 
end  of  the  lake. 
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In  Lake  Michigan  the  Bhore-line  topography  and  hydrography 
have  been  carried  on  the  east  shore  from  little  Pomt  Sable  to  New 
Bufiklo,  a  distance  of  one  hundred  and  forty  miles,  and  on  tiie 
west  shore  from  Manitowoc  to  Oak  Creek,  south  of  Milwaukee,  a 
distance  of  eighty-five  miles,  leaving  but  one  hundred  and  twenty 
miles  of  shore-line  to  finish  the  lake.  The  oflhhore  hydrography 
has  nearly  kept  up  with  the  shore-line  work. 

A  reconnaissance  has  been  made,  and  stations  erected  for  a  trir 
angulation,  to  connect  Green  Bay  with  Milwaukee,  over  a  distance 
of  one  hundred  and  twenty  miles,  and  a  part  of  the  angles  meas- 
ured. 

Lines  determined  by  azimuth  and  latitude  are  in  progreaa  down 
the  two  shores  of  the  lake.  The  tiiangulation,  hyorography  and 
topography  of  Lake  St  Clair  have  been  completed. 

A  reconnaissance  has  been  made,  and  nearly  all  the  stations 
erected  for  a  triangulation.  reaching  from  the  forty-fifth  parallel 

{the  northern  boundary  of  New  York)  to  the  east  end  of  Lake 
)ntario,  and  a  part  of  uie  angles  have  been  measured.  The  topo- 
graphy and  hydrography  have  been  carried  from  the  forty-fifth 
parallel  to  ten  miles  above  (south-west)  Ogdensburgh. 

Li  Lake  Champlain  surveys  of  Plattsburgh  and  Burlineton  Bays 
have  been  made,  and  the  narrows  have  been  surveyed  for  a  dis- 
tance qf  thirty  miles  from  the  south  end  of  the  lake. 

In  the  office,  besides  the  ordinary  computation  and  plotting  of 
the  field-work,  final  chart  Na  2  of  Lake  Superior,  and  a  chart  of 
Isle  Royale,  have  been  prepared  for  the  engraver,  and  preliminary 
chart  No.  3  of  Lake  Superior  has  been  engraved  on  stone  ana 
published.  Final  charts  Nos.  1  and  3  of  Lake  Superior,  and  final 
chart  of  St.  Clair  are  now  in  progress. 

The  expansions  of  the  15-foot  brass  bar,  and  of  the  two  base- 
tubes,  have  been  determined ;  observations  for  difference  of  longi- 
tude have  been  made  with  Duluth,  Minnesota ;  Washington,  D.C. ; 
Austin  and  Battle  Mountain,  Nevada;  and  Fort  Leavenworth, 
Kansas.     The  Washington  work  has  been  reduced. 

The  meteorological  work  of  the  survey  has  been  continued." 

The  preliminary  report  of  Prof.  S.  L  Smith  of  New  Haven, 
on  the  zoological  results  of  the  dredging  which  was  carried  on 
in  August  and  September,  1871,  is  appended  to  Major  Com- 
stock's  report 

The  longitude  of  Detroit  (site  of  the  present  Lake  Survey 
observatory)  has  been  determined  as  west  of  Washington  24" 
00».12  zt:  0*.02.  The  longitude  between  Detroit  and  Duluth, 
and  between  Duluth  and  St  Paul,  has  also  been  determined  by 
telegraphic  connection,  but  the  result  is  not  published.  A  map 
is  given  showing  the  progress  of  the  survey,  indicating  how  far 
the  shores  are  triangulated,  how  far  carefully  surveyed,  and 
how  far  the  maps  are  ready  itor  publication. 

(i)  Wheelei'^s  Survey  in  Nevada  and  Arizona. — The  explora- 
tion of  the  territory  south  of  the  Central  Pacific  R  R,  embrac- 
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ing  parts  of  Eastern  Nevada  and  Arizona,  whicli  was  begun  in 
1869  by  Lieutenant  Wheeler,  Corps  of  Eng.,  has  been  m  pro- 
gress during  the  past  year.  An  outhne  of  the  results  was  printed 
in  this  volume,  p.  232. 

(c)  RaymoncTs  Survey  of  the  River  Yukon^  Alaskcu — Cap!  C. 
W.  Raymond,  Corps  of  Engineers,  has  made  a  reconnaissance 
of  the  river  Yukon  in  Alaska,  with  especial  reference  to  a 
determination  of  the  exact  position  of  Fort  Yukon. 

His  report,  with  a  map  of  the  river,  has  been  separately 
printed  by  Congress. 

{d)  Kirig's  Survey  of  the  ^Oth  Parallel — The  survey  of  the 
Fortieth  Parallel,  to  which  frequent  reference  has  been  made  in 
these  pages,  is  still  in  progress.  A  succinct  account  of  all  the 
work  Degun  by  this  survey  from  March  22, 1867,  to  Oct  3, 1871, 
by  Mr.  King,  is  printed  in  the  report 

We  cite  the  latter  half  of  his  Report  on  "  the  methods  of  work, 
the  character  of  the  problems  investigated,  and  what  I  consider 
the  chief  results." 

''The  fonndation  of  our  explorations  has  been  a  continuous 
system  of  triangulation,  carried  from  mountain-top  to  mountain- 
top,  over  the  whole  extent  of  our  work,  by  theodolite  observations 
upon  stone  monuments.  These  triangles  have  been  located 
geographically,  and  their  distances  computed  from  a  base  and 
check-base,  and  a  system  of  astronomical  stations.  Within  the 
primary  triangles  a  large  number  of  secondary  triangles  were  lo- 
cated, by  a  large  theodolite,  from  the  primary  points,  and  from 
these,  working  always  inwardly,  a  thorough  system  of  minor  tri- 
angles has  been  measured  with  the  gradienter,  and  the  topog- 
raphy filled  in  by  compass  and  gradienter,  basing  the  system  upon 
800-foot  grade-curves,  located  approximately  by  the  barometer. 
In  connection  with  this,  the  altitude  of  all  prominent  mountain- 
peaks  and  localities  upon  the  plains  have  been  determined. 

In  the  department  of  geology  careful  and  actual  sections  have 
been  made  over  the  whole  area ;  the  superposition  of  the  immense 
variety  of  irruptive  rocks  has  been,  in  almost  all  cases,  accurately 
determined ;  the  dynamical  questions,  such  as  the  build  of  mount- 
ains, the  upheaval  of  chains,  and  the  formation  of  mining  districts 
and  of  mineral-bearing  lodes,  have  received  our  careful  attention. 

An  extensive  series  of  observations  was  also  made  upon  the 
present  climatic  conditions  of  the  Great  Basin,  as  regards  its  iso- 
thermal lines,  annual  and  monthly  averages  of  temperature,  rela- 
tive evaporation,  and  the  outlines  of  storms  and  rainfall. 

In  the  department  of  botany  a  very  large  collection  has  been 
made,  resulting  in  the  discovery  of  somewhat  over  a  hundred 
species  of  plants  new  to  science,  in  a  complete  knowledge  of  the 
distribution  of  timber,  and  the  leading  families  of  the  Desert  flora. 

In  zoology,  the  collection  has  been  equally  careful,  and  the  re- 
sults, according  to  Professor  S.  F.  Baird,  in  whose  hands  they  now 
are,  are  of  interest  and  value. 
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The  work  embraces  a  very  complete  Bdentifio  examination  of  a 
section  of  country  which  traverses,  from  west  to  east,  nearly  the 
entire  Cordillera  system.  The  rodu  at  onr  eastern  terminus  are 
already  those  of  tne  Atlantic  formations,  and  are  being  exten- 
sively  studied  by  a  nomber  of  (^legists. 

In  the  department  of  mining  mdnstry  onr  labors  have  been  com- 
pletely wonced  np,  and  the  volome  and  accompanying  atlas, 
embracing  the  elaborated  results  of  our  three  years'  study,  is 
already  printed,  and  being  bound  at  the  Coneressicmal  establisbr 
ment  Uance  published].  Also,  the  topoffrapnical  maps  of  the 
fortieth  parallel  belt  are  plotted  on  a  scfue  of  two  mihss  to  the 
inch,  ana  have  been  photographically  reduced  to  a  scale  of  four 
miles  to  the  inch,  resulting  in  three  maps,  about  30  or  40  inches 
each.  These  maps,  assembled  in  ffrade-curves,  are  now  bong 
drawn  in  hachurej  preparatory  to  lithographinji;  them  upon  stone. 

The  volume  of  botany  is  completed,  transmitted,  ana  in  process 
of  printing.  That  of  geology  is  also  completed,  «id  has  been 
transmitted,  and  awaits  the  action  of  the  Uouffressional  printer, 
who  is  unable  to  keep  up  with  our  rate  of  fumisbinff  matenaL 

To  complete  the  senes,  I  propose  two  more  vouimeB:  one  de- 
scriptive geol<^y,  and  one  embodying  general  results.  That  on 
descriptive  geok>gy  is  now  in  active  preparation,  and  the  geologi- 
cal maps  accompanying^  it  are  already  m  the  hands  of  the  engraver. 

These  volumes,  makmg  thus  tax  four,  will  be  brought  out  as 
quickly  as  the  printer  can  execute  them.  For  the  first,  or  general 
volume,  I  am  unable  at  present  to  fix  a  definite  time ;  its  scope  be* 
ingsomewhat  unique,  forbids  a  definite  estimate. 

when  finished,  the  series  is  desired  to  embody,  first,  a  ground- 
work topographical  map,  upon  which  shall  appear  all  the  features 
of  the  country  surveyed  ;  second,  a  series  of  geological  maps,  illus- 
trating the  formations  of  rocks,  soils,  alkaline  deposits,  and  the 
distribution  of  arable  land ;  third,  a  general  report,  which,  in  a 
synthetical  manner,  shall  describe  the  history  of  the  formations  of 
that  portion  of  the  Cordillera,  its  original  deposition  in  the  prime- 
val ocean,  the  evolution  of  continental  features  and  mountains,  the 
minute  lithological  structure  of  each  family  of  rocks,  and  chapters 
upon  the  volcanic  and  glacial  ages ;  and  an  attempt  to  explain  the 
present  physical  conditions,  and  an  account  of  a  considerable  cli- 
matic change  now  going  on. 

As  appendices  to  this,  the  second,  third,  fourth,  and  fifth  vol- 
umes will  treat  of  technical  geology,  zoology,  and  mining  industry. 

(e)  Surveys  and  Reconnaissances  of  Western  Rivers, — Among 
the  great  variety  of  enterprises  of  this  character  with  which  the 
Engineer  Corps  are  charged,  the  following,  which  were  in  pro- 
gress daring  the^ear  1870-71,  seem  to  us  as  of  most  general 
interest 

1.  A  survey  of  the  Cumberland  river  under  the  direction  of 
Major  G.  Weitzel,  Corps  of  Engineers,  which  was  made  by  Mr. 
S.  T.  Abert  and  a  party  of  twenty-one  men.    The  reconnaissance 
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extended  from  Nashville  first  to  the  river's  mouth ;  afterwards 
from  Nashville  to  the  falls  of  the  Cumberland. 

The  length  of  the  river  from  the  falls  to  the  mouth  is  595 
miles.     The  following  altitudes  are  of  interest : 

above  mean  tide  at  Mobile. 


Foot  of  Falls, 

110-10 

Laurel  River, 

686-70 

Smith's  Shoals — 

(Head), 

661-70 

(Foot), 

697-00 

Point  Bumside, 

697 

State  Line, 

602-60 

NashviUe, 

366 

River  Month, 

286 

A  minute  report  of  the  character  of  the  river,  and  of  the 
resources  of  the  region,  is  given. 

2.  A  preliminary  survey,  under  the  same  officer  of  Engineers, 
has  been  made  of  the  WaJbash  river j  from  Wabash  to  its  mouth, 
by  Mr.  F.  Stien  of  Tipton,  Ind. 

3.  An  examination  has  also  been  made  of  the  French  Broad 
riverj  by  Lieut  M.  B.  Adams,  U.  S.  Eng. 

4.  A  route  has  been  surveyed  for  a  ship-canal  between 
Hennepin  on  the  Illinois  river,  and  Rock  Island  on  the  Mis- 
sissippi, via  Geneseo,  showing  a  length  for  such  a  canal  of  66 
miles,  with  a  navigable  feeder  from  Dixon  of  38  miles.  The 
estimated  cost  of  a  ship-canal  160  feet  wide  and  7  feet  deep  is 
$12,500,000 ;  and  for  a  commercial  canal  60  feet  wide  and  6 
feet  deep  $3,900,000. 

5.  A  series  of  examinations  carried  on  under  the  direction  of 
Lieut  CoL  W.  F.  Raynolds,  XJ.  S.  Eng.,  having  reference  to  the 
improvement  of  the  Mississippi  river  and  its  tributaries, — 
among  them  a  survey  of  the  Mississippi  from  Alton,  111.,  to 
the  mouth  of  the  Maramec  river,  examinations  of  the  Ouachita 
(Washita)  and  the  little  Missouri,  one  of  its  tributaries;  and  of 
the  White,  Black,  Red  and  other  rivers  in  Arkansas.  These 
reports  of  surveys  largely  relate  to  the  removal  of  obstacles  to 
navigation ;  but  they  also  contain  much  other  information 
respecting  the  water  courses  and  the  adjacent  territory.  There 
is  also  a  very  interesting  report  on  the  vicinity  of  Vicksburg, 
"the  key  of  the  Mississippi  Valley,"  called  out  by  the  appre- 
hension, "  too  well  founded,"  that  the  river  will  there  seek  a 
new  channel,  leaving  Vicksburg  an  inland  town. 

6.  On  the  Pacific  Coast,  river  surveys  more  or  less  in  detail 
have  been  made  in  various  regions ;  including  the  Willamette, 
above  Oregon  City,  by  Maj.  R.  S.  Williamson  and  Lieut  W. 
H.  Heuer ;  the  Umpqua ;  and  portions  of  the  Sacramento. 
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B^    TiiK  Ykixowbtomb  Getsebs. 

The  remarkable  geysers  which  have  been  found  in  the  vallej 
of  the  Upper  yellowatone ;  the  proposition  which  has  been 
adopted  in  Congress  to  reserve  a  considerable  portion  of  tlie 
valley  most  interesting  for  its  natural  characteristics  as  a 
public  park,  belonging  to  the  nation;  and  the  posaibilitv  that 
the  Yellowstone  Valley  will  be  adopted  by  the  Northern  Pacific 
Railroad  as  their  route  for  approaching  the  Rocky  Mountains 
divide, — have  recently  attracted  very  general  attention. 

The  most  valuable  sources  of  information  which  have  come 
under  our  notice  are  as  follows  : 

1.  A  picturesque  description  of  the  Geyser  region,  based 
upon  the  observations  of  the  Wa^ihburne  -  Langford  party, 
wnich  was  printed  in  Scribner's  Monthly  in  1871, 

An  account  by  Walter  Trumbull  of  the  Washburn  Yel- 
lowstone expedition,  was  printed  in  the  Overland  Monthly  for 
May,  1871. 

2.  The  Reports  of  Dr.  Hayden's  visit  in  1871,  printed  in 
this  volume,  pp.  161  and  294,  with  two  illustrative  maps,  which 
are  also  prepared  for  publication  on  a  larger  scala 

3.  The  narrative  of  a  reeonnHissance  by  Capt  John  W.  Barlow 
of  the  Corps  of  Engineera,  U.  S.  A.,  likewise  made  in  the 
summer  of  1871,  published,  by  permission  of  Gen.  Sberiden,  in 
several  of  the  daily  newspapers  of  January  and  February,  1872. 

4.  The  report  of  a  railroad  reconnaissance  of  the  vallev  by 
Gen.  Wra.  Milnor  Roberts,  Chief  Engineer  of  the  Nortliem 
Pacific  R.  R.,  made  in  the  summer  of  1871, — a  report  which 
has  been  printed,  but  is  not  yet  published,  by  the  corporation 
just  named. 

C.  Route  of  the  Nobthebn  Pacific  Railroad. 
The  prosecution  of  a  second  railroad  route  across  the  con- 
tinent, by  way  of  the  Upper  Missouri  and  the  Columbia  Valley, 
has  added  much  to  our  knowledge  of  that  country.  This  is  the 
region  which  was  first  made  known  by  the  journey  of  Lewis 
and  Clark  in  18(Mr-5  and  6 ;  was  surveyed  by  Gen.  I.  I.  Stevens 
in  1853-4-5  (whose  report  was  published  as  vol  xii,  pt.  1,  of 
the  U.  S.  Pacific  Railroad  Report),  and  was  again  carefully 
examined  bv  Capt  John  Mullan,  U,  S.  A.,  who  conatrucKw, 
from  1858  to  1862,  a  military  road  from  Fort  Walla  Walla  on 
the  Cplumbia  river  to  Fort  Benton  on  the  Missouri.  The 
report  of  Capt  Mullan  was  printed  by  the  Government  in  1863. 
1.  The  Northern  Pacific  Railroad  published  last  j'ear  the 
report  of  a  reconnaissance  of  the  route  made  in  1869,  by  Gen. 
W.  Milnor  Roberts.  The  same  engineer  has  been  engaged  dur- 
ng  the  summer  of  1871  in  an  examination  of  the  Rocky 
Mountain  Divide,  between  Lewis  and  Clark's  Pass  on  the  nortn 
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and  Deer  Lodge  Pass  on  the  south,  a  distance  of  nearly  100  miles, 
covering  all  the  passes  of  the  main  chain  available  for  the 
Northern  Pacific  Road.  He  subsequently  went  down  the  Yel- 
lowstone, as  mentioned  before. 

2.  At  the  same  time,  Gen.  Thos.  L.  Rosser  has  made  a  sur- 
vey of  a  route  between  the  Missouri  at  Fort  Rice  and  the  Yel- 
lowstone. 

3.  Mr.  Frank  Wilkeson  also  made  last  summer  an  examina- 
tion of  the  geology  of  the  region  between  Cadotte*s  Pass  and 
Deer  Lodge  Pass,  with  reference  to  the  occurrence  of  coal 
and  iron. 

4.  Mr.  Charles  A.  White  has  been  across  the  Great  Plain  of 
the  Columbia  and  through  the  Grand  Coulee. 

(These  four  reports  have  been  printed,  but  are  not  yet  pub- 
lished.) 

D.  Map  of  Transportation  Routes  in  Minnesota  and  Dakota. 

A  map  of  transportation  routes  in  Minnesota  and  Dakota, 
including  railroads,  mail  and  express  routes,  has  just  been -pre- 
pared by  Gen.  S.  R.  Holabird,  Chief  Quartermaster  of  the  De- 
partment of  Dakota,  and  published  on  a  scale  of  ten  miles  to 
one  inch.  The  water  courses,  lakes,  and  routes  of  transit  are 
carefully  indicated,  and  the  sites  of  settlements  and  villages; 
the  heights  of  land  are  of  course  less  accurately  delineated. 
This  vast  region  is  now  attracting  so  much  attention  and  is  so 
rapidly  developing,  that  this  preliminary  map,  prepared  under 
circumstances  of  very  considerable  difficulty,  is  of  special  inter- 
est The  lakes  which  are  so  characteristic  of  Minnesota  and 
Eastern  Dakota,  the  line  of  the  divide  between  the  waters  run- 
ning to  the  Gulf  of  Mexico  and  those  running  to  Hudson's  Bay, 
the  outlines  of  the  Coteau  des  Prairies  and  of  the  Coteau  au 
Missouri,  and  the  line  of  the  Northern  Pacific  Railroad,  are 
among  the  interesting  features  which  the  map  exhibits. 


Art.  XLIIL — On  Molecular  and  Oosinical  Physics;   by  Pro£ 

W.  A.  Norton. 

A  recent  review  of  a  portion  of  the  ground  theoretically 
surveyed  in  my  papers  on  Molecular  and  Cosmical  Physics, 
published  at  intervals  during  the  last  eight  years,  has  led  to 
new  results,  which  I  now  propose  succinctly  to  present :  and 
at  the  same  time,  for  the  proper  understanding  and  apprecia- 
tion of  these,  to  sketch  the  outline  of  the  general  theory,  and 
give  a  connected  view  of  the  results  obtained.  The  theoretical 
deductions  obtained  in  the  papers  alluded  to  have  received 
many  striking  confirmations,  which  will  first  be  briefly  noticed. 
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One  of  the  most  conspicuous  of  the  theoretical  positions 
reached,  was  that  of  the  incessant  operation  of  a  repulsive 
force,  exerted  at  all  distances  beyona  the  minute  spnere  of 
molecular  attraction,  upon  individual  molecules.  Evidence  of 
the  operation  of  such  a  force  at  small  distances,  in  the  contact 
of  bodies  whether  by  pressure  or  impact,  has  often  been  recog- 
nized, and  it  has  generally  been  conceived  to  be  the  physical 
cause  of  the  elastic  outward  pressure  of  gases  ;*  but  in  both 
cometary  and  solar  physics  we  have  strilang  evidence  of  the 
operation  of  a  force  of  repulsion  upon  the  atoms  of  highly 
attenuated  gases,  at  great  distances.  It  is  at  present  the  gene- 
ral belief  among  astronomers  that  the  tails  of  comets  are  com- 
posed of  attenuated  matter  urged  away  to  indefinite  distances 
from  the  sun,  by  an  energetic  solar  repulsion. f  I  think  I  may 
justly  claim  that  my  own  researches,  with  reference  to  Donati  s 
comet,  have  served  materially  to  strengthen  this  conviction, 
long  since  entertained  by  such  eminent  astronomers  as  Olbers 
and  Bessel. 

The  outstreaming  of  luminous  vapors  from  the  sun's  photo- 
sphere, recognized  by  spectroscopists  in  the  solar  protuberances, 
and  in  the  indefinite  extension  of  the  solar  corona,^  give  inti- 
mation of  a  highly  energetic  repulsion  of  subtile  vapors  fit)m 
the  sun*s  luminous  surface. 

Another  position  taken  was  that  the  contiguous  molecules  of 
a  liquid  mutually  repel  each  other;  the  equilibrium  being 
maintained  by  a  compressive  force  exerted  inward  at  the  sur- 
face— that  to  which  the  phenomena  of  capillarity  are  ascribed. 
Several  striking  experimental  discoveries  have  recently  l>eeu 
made,  which  furnish  a  strong  support  to  this  view.     These  are, 

*  Many  eminent  physicists,  it  is  true,  attribute  the  elastic  pressure  of  a  jraa 
to  the  impact  of  its  molecules,  supposed  to  have  a  rapid  motion  in  right  lines, 
instead  of  a  repulsive  action  exerted  by  them  in  a  state  of  rest ;  but  I  shaD  en- 
deavor to  show  in  the  sequel,  that  this  fundamental  principle  in  the  kinetic  theory 
of  gases,  has  its  essential  counterpart  in  the  impulsive  waves  of  heat  incessantly 
proceeding  from  the  molecules.  Besides,  the  advocates  of  this  theory  are  con- 
strained to  admit  the  existence  of  a  gaseous  molecular  repulsion,  to  account  for  tlie 
elastic  reaction  of  the  molecules  in  their  mutual  collisions. 

f  See  Herschel's  Outlines  of  Astronomy,  eleventh  edit.,  pp.  382-3  ;  Loomis^s 
Astronomy,  pp.  262-H  ;  and  Norton's  Astronomy,  pp.  237-244. 

X  Prof.  Young,  in  his  article  on  the  Solar  Corona  (this  Jour.,  May.  1871),  has 
this  paragraph:  '*IIow  extensive  then  is  this  leucosphero?  Perhaps  the  question 
can  hardly  be  answered  definitely  as  yet;  but  it  seems  likely  that  it  will  be  found 
to  be  at  least  from  8'  to  10'  thick  on  the  average,  with  occasional  prolongations  of 
double  that  extent;  not  impossibly  it  may  turn  out  to  have  no  upper  Hmit  whatev^T, 
but  to  extend  outward  indefinitely  into  spac^."  He  asks  how  its  enormous  extent 
can  be  reconciled  with  the  known  smallness  of  the  pressure  at  it«  base,  an«l  re- 
marks in  reply  that  •'  it  may  consist  nf  some  new  kind  of  mutter  whose  density  is 
far  below  even  that  of  hydrogen,  or  of  matter  whose  specific  gravity  is  diminished, 
annihilated,  or  even  rendered  negative  by  some  such  solar  repulsion  as  appears  to 
be  operative  in  the  formation  of  a  comet's  tail."  The  latter  view  is  that  which  I 
have  long  advocated.     (See  this  Jour.,  Jan.,  1871 ;  and  June,  1871.  p.  406). 
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1st,  the  discovery  made  hj  M.  Tresca,  that  solids  may  be  made 
to  flow  through  orifices,  like  liquids,  by  subjectiug  them,  when 

S laced  within  a  strong  enclosure,  to  a  great  pressure ;  2d,  the 
iscovery  that  if  water  be  confined  in  a  strong  vessel,  so  that 
its  tendency  to  expansion  is  restrained,  the  freezing  point 
may  be  lowered  23^  F. ;  8d,  that  of  Dr.  Andrews,  of  the  con- 
tinuity of  the  gaseous  and  liquid  states  of  matter,  under  cer- 
tain experimental  conditions. 

The  theoretical  notion  formed  of  a  solid  was  also  peculiar, 
and  has  been  sustained  by  the  results  of  my  own  experiments 
on  the  deflection  of  pine  sticks,  of  various  dimensions,  under  a 
transverse  stress.*  These  served  to  reveal  the  inaccuracy  of 
the  ordinary  formula  for  deflection,  and  to  show  the  necessity 
of  introducing  a  new  term,  which  proved  to  be  in  accordance 
with  the  conception  adopted  of  the  mechanical  condition  of  a 
solid,  and  at  variance  with  that  generally  entertained.  The 
same  notion  of  the  solid  state,  also  led  to  t^e  apparent  detection 
of  the  actual  play  and  mode  of  propagation  of  the  molecular 
forces  called  into  effective  action  by  the  bending  force.  The 
importance  of  these  new  views  and  results  is  fully  recognized 
by  Prof  De  Volson  Wood,  in  his  recent  treatise  on  the  fiesist- 
ance  of  Materials. 

The  special  theory  given  of  electro-magnetic  and  electro- 
dynamic  phenomena,  has  derived  support  from  the  results  of 
recent  ingenious  and  delicate  experiments  made  by  Professor 
Alfred  M.  Mayer. f 

It  may  be  added  that  the  fundamental  hypothesis  of  a  gene- 
ral mutual  repulsion  of  atoms  of  matter,  is  m  essential  accord- 
ance with  what  a  distinguished  physicist  terms  the  *'  modem 
idea  that  matter  consists  of  a  force  of  resistance  from  a 
center." 

These  statements  have  been  made  in  the  hope  that  they 
would  serve  to  secure  from  the  candid  reader  a  closer  and  more 
interested  attention  to  the  brief  exposition  that  is  to  follow. 

I.  Matter  exists  certainly  under  two,  and  probably  under 
three  varieties ;  viz.,  ordinary  or  gross  matter^  directly  recognized 
by  our  senses ;  universal  or  luminiferous  ether^  filling  all  space, 
and  pervading  the  interstitial  spaces  of  all  bodies  of  ordmary 
matter,  the  existence  of  which  is  inferred  from  optical  pheno- 

*  See  Proceedings  of  the  American  Association  for  the  Advancement  of  Science, 
eighteenth  meeting,  pp.  47  to  63. 

f  Prof.  Mayer,  in  his  paper  on  the  electro-tonic  state,  makes  the  following  re- 
marks :  **  It  has  always,  however,  appeared  to  me  that  the  explanation  of  dynamic 
induction  given  by  Prof.  W.  A.  Norton  (in  this  Jour.,  Jan.,  1 866)  in  his  paper  on 
Molecular  Physics,  affords  a  simpler  and  more  satisfactory  explanation  of  these 
phenomena  than  any  heretofore  framed." 
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mena ;  and  electric  ethevj  associated  with  all  bodies  of  ordinary 
matter,  whose  existence  is  inferred  from  electrical  phenomena. 

These  varieties  of  material  substance  maj  possibly  not  differ 
in  their  essential  nature.  It  is  at  least  conceivable  that  the 
atoms,  so  called,  of  ordinary  matter,  and  of  electric  ether,  are 
condensed  groups  of  atoms  of  the  universal  ether ;  and  hence 
that  there  is,  esdentially,  but  one  form  of  matter  in  existence, 
viz.,  that  which,  as  made  up  of  single  atoms  homogeneously 
aggregated,  forms  the  ether  of  space. 

It  may  be  that  the  electric  ether,  the  supposed  a^ent  of  elec- 
trical phenomena,  may  ultimately  be  shown  to  be  identical  with 
the  luminiferous  ether ;  but  in  the  present  state  of  physical 
science,  they  cannot  be  so  regarded. 

It  is  supposed  by  some  physicists  that  electrical  phenomena 
may  consist  in  some  mode  or  modes  of  motion  of  the  atoms  of 
ordinary  matter,  and  that  the  forces  of  electric  attraction  and 
repulsion  may  originate  in  such  motions.  But  this  notion  can- 
not be  regarded  as  anything  more  than  a  conjecture  :  since  no 
conception  has  hitherto  been  formed  of  possible  atomic  move- 
ments capable  of  originating  the  electric  forces,  and  producing 
even  the  simplest  of  the  electrical  phenomena. 

The  existence  of  an  electric  ether  has  not  be^en  as  conclu- 
sively established  as  that  of  the  luminiferous,  but  all  the  pheno- 
mena give  decided  intimations  of  the  operation  of  such  an 
agent,  and  thus  serve  to  confer  upon  the  hypothesis  of  an  elec- 
tric ether  a  high  probability. 

Now  that  the  ethereal  is  known  to  be  one  of  the  forms  in 
which  matter  exists,  and  as  we  perceive  that  ordinary  matter 
presents  a  great  variety  of  substances  differing  in  density,  and 
other  conditions,  wc  may  certainly  just  as  reasonably  refer  elec- 
tric phenomena  to  a  special  ethereal  agent,  as  to  hypothetical 
atomic  movements  of  ordinary  bodies  of  matter.  The  com- 
parative availability  of  the  two  hypotheses  in  adequately  repre- 
senting the  entire  series  of  electrical  phenomena.  Doth  formally 
and  in  their  precise  laws,  is  the  only  proper  ground  upon  which 
we  can  decide  to  which  the  preference  should  be  given. 

II.  All  atoms  of  matter,  when  within  a  certain  range  of  dis- 
tance, attract  or  repel  each  other,  either  actually  or  virtually. 
In  the  normal  condition  of  things,  in  the  instance  of  each  dis- 
tinct body  of  matter,  each  of  its  constituent  atoms  is  in  a 
state  of  equilibrium,  relatively  to  the  rest,  under  the  opera- 
tion of  all  the  forces,  attractive  or  repulsive,  exerted  upon  it 
by  all  other  atoms  within  the  range  of  sensible  action.  This 
Ls  true  of  the  universal  ether,  each  atom  of  which  is  con- 
ceived to  be  at  rest,  so  far  as  the  natural  action  of  other  ethereal 
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atoms  upon  it  is  concerned ;  and  this  action  is  supposed  to  con- 
sist in  a  force  of  repulsion.  It  is  also  true  of  bodies  of  ordin- 
ary matter ;  but  each  integrant  atom  is  under  the  operation  of 
attractive  as  well  as  repulsive  forces,  exerted  by  other  contigu- 
ous atoms— or  at  least  of  forces  which  tend  to  urge  it  from  or 
toward  the  atoms  acting  on  it.  It  is  by  virtue  of  this  statical 
condition,  and  the  change  in  the  intensities  of  the  effective 
forces  when  the  relative  distance  of  the  atoms  is  altered,  that 
all  existing  collections  of  matter  are  media,  through  which  ex- 
traneous forces  applied  to  them  at  any  point  are  propagated  to 
other  points. 

III.  All  atomic  forces,  whether  operating  at  small  or  great 
distances,  are  of  the  nature  o(  incessant  forces  ;  that  is,  are  made 
up  of  impulses  which  are  renewed  every  instant  In  the  case, 
certainly,  of  the  forces  propagated  in  the  waves  of  radiant  heat 
and  light,  and  taking  effect  upon  the  atoms  of  bodies,  the 
number  of  impulses  received  per  second  is  not  infinitely  great, 
but  capable  of  determination  though  enormously  great  It  is 
conceivable  that  all  the  other  incessant  forces  in  operation 
(gravitation,  molecular  forces,  electric  forces)  are  of  the  same 
essential  character  ;  that  is,  consist  of,  or  result  from  actual  re- 
curving  impulses  propagated  in  ethereal  waves.  Upon  this 
hypothesis  these  forces  should  conform  to  the  law  of  inverse 
squares,  like  the  radiations  of  heat  and  light ;  as  they  in  fact 
do,  in  every  instance  in  which  the  law  of  variation  of  intensity 
with  the  distance  has  been  determined.  The  effective  molecular 
forces  may  furnish  an  exception,  but  we  have  no  reason  to  sup- 
pose that  the  law  does  not  nold  good  for  the  actual  attractive 
and  repulsive  forces  from  the  antagonistic  operation  of  which 
these  effective  forces  result 

IV.  In  the  light  of  these  fundamental  principles  we  may 
assume  as  the  basis  of  an  entire  scheme  of  Nature,  the  hypothe- 
sis- that  all  matter  has  but  the  one  fundamental  property  of 
repulsion  :  and  that  the  three  great  varieties  of  matter,  and  all 
the  various  substances  known  to  us,  difter  essentially  only  in  the 
mass,  size,  or  perhaps  in  certain  cases  also  the  specific  intensity 
of  repulsion,  of  their  atoms.  We  may  reach  a  still  deeper, 
underlying  principle,  by  conceiving  that  all  the  atoms,  so 
called,  of  ordinary  matter,  and  of  electric  ether,  consist  of 
groups  of  atoms  of  the  one  primary  universal  ether,  condensed 
by  reason  of  a  diminished  repulsive  action  of  their  constituent 
atoma  This  conception  brings  us  to  the  simplest  possible  basis 
upon  which  a  physical  theory  of  inanimate  Nature  can  be 
erected  ;  viz.,  that  of  the  existence  of  but  one  primordial  form 
of  matter  and  but  one  primary  form  of  force. 

The  general  inquiry  now  before  us  is  whether  the  diverse 
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physicftl  forces  in  operatioHi  in  their  varietieB  of  ohanicter  and 
their  established  laws,  the  physical  constitntion  and  properties  of 
bodies,  and  the  different  classes  of  physical  phenomena,  can  be 
shown  to  be  Intimately  deducible  from  it  Certain  topios 
comprised  in  this  general  inquiry  will  now  be  brieOy  discossed; 
in  as  &r  as  this  may  be  deemed  necessary,  to  supplement  the 
discussions  given  in  former  papera 

y.  Universal  OravttatioTL — ^Let  m,  fig.  1,  represent  a  single 
atom  of  ordinary  matter,  posited  at  any  point  in  the  sea  of 
ether,  and  cmd  a  slightly  divergent  cone,  extending  from  j 
it  in  any  direction ;  and  let  us  consider  the  force  thaX 
should  take  effect  upon  m  resulting  from  the  propaga- 
tion of  repulsive  impulses  firom  all  the  ethereal  atoms 
lying  withm  this  cona  These  propagated  impulses  may 
be  regarded  as  superadded  to  the  force  of  repulsion, 
which  gives  to  the  ether  the  essentially  statical  condition 
by  virtue  of  which  waves  are  propagated — though  it 
does  not  appear  to  be  absolutely  essential  that  this  latter 
force  should  be  strictly  a  statical  repulsion.  Let  ab  and 
cd  be  portions  of  spnerical  surfaces,  lying  within  the 
cone.  Every  atom  m  ab  and  cd  will  onginate  impulses 
of  equal  intensity ;  and  hence  the  entire  amount  ox  force 
propagated  to  m  from  ab  will  be  equal  to  that  transmit- 
ted from  cd.  The  same  will  be  true  for  every  other  such 
spherical  layer  of  atoms  comprised  within  the  cona  The  entire 
wave-force  conveyed  to  m  will  be  the  sum  of  the  individual 
impulses  proceeding  from  all  the  indefinitely  thin  layers  of  ethe- 
real atoms,  a/>,  cd,  etc.,  of  which  the  conical  mass  cmd  is  made 
up.  The  result  is  the  same  as  if  each  layer  cd  was  replaced  bj 
another  of  the  extent  ab,  posited  at  the  distance  ma;  and  thus 
one  immeasurably  dense  force-radiating  mass  obtained,  at  a  cer- 
tain assumed  distance  ma.  The  entire  wave-force  propagated 
to  m  should  then  be  enormously  great,  even  if  the  impulses 
emanating  from  the  individual  ethereal  atoms  be  very  feebla 

Now,  for  every  wave  transmitted  to  m,  a  certain  minute  frac- 
tion of  the  impulsive  force  conveyed  in  it,  in  the  extent  of  the 
atom  m,  will  take  effect  as  an  impulse  against  this  atouL  The 
equal  reaction  to  this  will  originate  a  reflected  ethereal  wave, 
that  will  be  propagated  backward  in  all  directions.  If  the  cone 
cmd  be  extended  indefinitely  in  the  opposite  direction,  it  will  be 
seen  that  an  equal  impulsive  force  will  take  effect  on  m,  from 
the  waves  transmitted  from  the  ether  lying  within  c'md\  These 
equal  impulsive  actions  upon  opposite  sides  of  the  atom  will 
neutralize  each  other,  and  no  motion  can  ensue.  Every  atom, 
w?,  then  receives  a  certain  impulsive  action  from  the  ethereal 
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waves  that  fall  upon  it,  from  any  side ;  and  in  so  doing      2. 
intercepts  a  minute  fraction  of  the  wave-force,   which  c\ 
passes  back  into  the  ethereal  medium  as  a  reflected  wave. 
Let  us  now  take  two  atoms  m  and  n,  Fig.  2,  and  let 
c'nd'  be  a  conical  surface  circumscribing  n.     It  is  plain, 
from  what  has  just  been  stated,  that  a  certain  portion 
of  the  impulsive  wave-force  propagated  to  n,  fix)m  the 
ether  included  within  this  conical  surface,  will  be  inter- 
cepted by  n,  and  thus  prevented  from  passing  on  to  m. 
The  impulsive  action  upon  m  received  from  the  ether  with-     j^^ 
in  the  cone  cmd,  will  then  be  in  excess  over  that  received 
from  the  ether  posited  within  the  cone  c^md\  by  the  amount 
thus  intercepted  by  n.   The  atom  m  should  then  gravitate 
toward  n,  by  this  differential  force.     Let  a  denote  the 
amount  of  wave-force  that  falls  upon  m,  from  the  cone  cmd; 
a'  the  amount  that  falls  upon  n,  from  the  conical  frustum  c  W  ; 

a 

—  the  amount  of  impulsive  action  on  m  due  to  the  wave-force 

of 
o;  —  that  which  takes  effect  on  n,  from  the  wave-force  a\    The 

a  fit' 

impulsive  forces,  —  and  — ,  will  be  intercepted  by  m  and  n,  re- 

a' 

spectively.     Let— =i;  and  the  wave- force  from  c^md'  that  is 

propagated  to  m  will  be  represented  by  a— i,  and  the  impulsive 

.  «     a^b     ff..        a      flt— J         b 

action  it  exerts  on  m,  by .     Then ,  or  — ,  will   be 

t    J     ^  r         r   ^         r^ 

the  effective  force  by  which  m  will  gravitate  toward  n  ;  for  the 
entire  gravitating  force  will  be  due  to  the  conical  portions  of 
ether  considered,  provided  all  the  points  of  m  are  taken  into 
account  It  is  obvious  that  n  will  gravitate  toward  m  with  an 
equal  force,  if  the  two  atoms  are  exact  counterparts  of  each 
otner. 

It  may  be  imagined  that  the  deficiency,  -— ,  in  the  impulsive 

action  received  from  c'md\  may  be  made  up  by  the  wave-force 
reflected  back  from  n  toward  m,  but  this  initial  wave-force  is 
diffused  over  the  whole  extent  of  the  outspreading  wave,  and 
proportionally  weakened  at  any  one  point,  as  ?n,  which  it 
reaches ;  and  hence  the  portion  that  falls  on  m  is  but  a  minute  frac- 
tion of  the  initial  impulse, ,  reflected  at  n  toward  m,  and 

it  is  only  the  —  part  of  this  minute  fitwjtion  that  can  take  effect 

1  /i.      h 

impulsively  on  m.     Suppose  —  of is  propagated    to  tr», 
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then  the  impulse  on  m,  from  the  reflected  wave ^   will  be 

— a",  whereas  the  gravitating  force  of  m  toward  n  is  — •,  or  -5 ; 
or,  owing  to  the  indefinite  extent  of  the  conical  frostrum,  c'ntf, 
not  sensibly  different  from  -z  (for  all  the  points  of  m).  It  is  to 
be  observed  that  —  will  always  be  an  exceedingly  minute  frac- 
tion, and  therefore  — ^  excessively  small,  as  compared  with  -^ 

It  will  be  evident,  on  considering  the  varying  size  of  die 
cones  cmdLf  c*md\  as  the  distance  mn  is  supposea  to  vary,  that 

the  effective  force  of  gravity,  --,  will  conform    to  the  law  of 

inverse  squarea  It  may  also  be  shown,  by  means  of  the  fun- 
damental ideas  just  presented,  that  if  we  regard  every  atom  of 
ordinary  matter  as  nriade  up  of  ethereal  or  other  atoms  of  equal 
size  (in  accordance  with  our  fundamental  conception,  p.  881), 
the  entire  force  of  gravitation  of  one  body  of  matter  toward 
another,  will  be  proportional  to  the  product  of  tlie  masses  of 
the  two  bodies,  and  inversely  proportional  to  the  square  of  the 
distance  between  their  centers.*  If  we  adopt  the  other  posu- 
ble  conception,  that  an  atom  of  ordinary  matter  is  one  condna- 
ous  homogeneous  mass,  impenetrable  at  all  points  to  the  ethereal 
wave-force,  then  the  force  of  gravitation  of  one  atom,  m,  toward 
another,  n,  will  be  proportional  to  the  surface  of  each ;  instead 
of  the  quantity  of  matter,  or  number  of  equal  atoms  in  each. 
Upon  this  idea  the  atomic  weights  of  substances  would  re- 
present the  comparative  superficial  dimensions  of  the  atoms. 

Let  us  now  inquire  what  considerations  can  be  urged  in  favor 
of  adopting  the  theory  thus  briefly  set  forth  of  tne  possible 
origin  of  universal  gravitation. 

1.  It  is  deduced  from  the  simplest  possible  conception  that 
can  be  formed  of  the  essential  elements  of  the  material  universe, 
viz.,  that  they  consist  of  one  primary  form  of  matter — the  ethe^ 
eal,  and  one  form  of  force — repulsion  ;  the  actual  existence  of 
each  of  which  is  a  well  established  fact  It  is  not,  however,  at 
variance  with  the  notion  that  the  atoms  of  ordinary  matter 
are  not  made  up  of  ethereal  atoms  ;  as  we  have  just  seen. 

2.  The  hypothesis  that  the  ethereal  repulsion  from  which 
the  force  of  gravity  is  derived  is  made  up  of  definite  impulses, 
leads  to  the  law  01  inverse  squares,  as  the  law  of  propagation 
of  the  wave-force  originated  by  it 

*  See  this  Journal,  Jan.,  1870. 
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3.  The  effective  force  theoretically  deduced,  conforms  to  the 
established  laws  of  universal  gravitation. 

4.  The  high  improbability  that  the  force  of  gravitation  can 
take  effect  on  cosmical  bodies,  and  be  transmitted  through 
them  without  being  in  any  sensible  degree  diminished,  or  inter- 
cepted, cannot  be  urged  as  an  objection  to  the  present  view, 
since  it  is  the  very  interception  of  a  portion  of  the  wave-force 
that  gives  rise  to  the  effective  gravitating  tendencv. 

5.  The  conclusion  reached  by  Laplace,  that  the  velocity  of 
the  gravitating  fluid,  if  such  there  be,  must  be  immeasurably 
greater  than  the  velocity  of  light,  does  not  militate  against  the 
present  theory.  For  when  we  consider  that  the  gravitation 
waves  are  supposed  to  proceed  from  all  the  atoms  of  the  sea 
of  ether  to  an  indefinite  distance,  it  will  be  seen  that  the  num- 
ber of  impulses  that  take  effect  on  any  atom,  m,  of  ordinary 
matter,  must  be  regarded  as  infinitely  great  in  any  finite  time; 
and  hence,  that  if  we  represent  the  action  of  these  waves  in 
any  line  of  direction,  by  the  progressive  motion  of  a  line  of 
atoms  impinging  upon  m,  the  velocity  of  this  motion  must  be 
conceived  to  oe  infinite.  The  velocities  of  the  earth  and  moon 
in  their  orbits  must  be  wholly  insensible  in  comparison  with 
this  representative  velocity  of  an  impinging  fluid ;  and  no 
augmentation  of  ethereal  impulses  can  result  from  these  veloci- 
ties, that  will  be  any  sensible  fraction  of  the  entire  impulsive 
action,  or  indeed  of  the  differential  action  that  constitutes  the 
effective  force  of  gravity. 

6.  If  these  be  legitimate  conclusions,  then  it  would  appear 
that  the  necessity  does  not  exist  of  supposing  the  medium  of 
gravitation  to  be  a  distinct  ether,  immeasureably  more  subtile 
than  the  luminiferous  ether.  It  may  be  imagined,  however, 
that  the  ready  transmission  of  the  force  of  gravitation  through 
bodies  necessitates  this  supposition  But,  when  we  reflect  that 
there  are  certain  substances  through  which  the  waves  of  heat 
pass  with  facility,  and  that  when  absorption  of  any  of  the  solar 
radiations  occurs  it  is  chiefly  by  reason  of  certain  accordant 
rates  of  vibratory  movement  induced  within  the  absorbing 
medium,  it  does  not  seem  unreasonable  to  suppose  that  the 
mechanical  conditions  required  for  a  similar  absorption  of  the 
gravitation-waves  may  be  wholly  wanting  in  all  substances. 
The  only  intercepting  action  would  then  be  that  already  con- 
sidered, from  which  the  gravitating  tendency  results. 

Let  it  not  be  supposed,  however,  that  there  is  any  theoretical 
objection  to  the  notion  of  a  separate  gravitation-ether ;  farther 
than  that  we  have  no  independent  evidence  of  the  existence  of 
an  ether  more  subtile  than  the  luminiferous,  and  that  the  arbi- 
trary hypothesis  of  such  a  medium  does  not  seem  to  be  de- 
manded by  the  phenomena.     If  the  hypothesis  were  adopted, 
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the  hypothetical  ether  would  Bimplj  plaj  the  paxt  here  assigned 
to  the  luminiferous  ether. 

VL  Physical  (hnatitulion  of  a  Primitive  Molecule. — A  primitive 
molecule  ia  here  regarded  as  the  physical  equivalent  of  ■ 
"chemical  atom,"  or  simple  "integrant  atom,"  as  these  tennt 
are  ordinarily  understood.  The  prevalent  notion  has  been  thst 
a  simple  atom  is  inherently  endued  with  the  property  of  attrac- 
tion or  repulsion,  which  it  manifesrts  under  different  circum- 
stances ;  but  against  this  hypothesis  rests  the  objection  that  it 
is  highly  improbable  that  a  homogeneous  atom  can,  of  its 
own  nature,  exert  a  force  of  repulsion  at  one  distance  and  of 
attraction  at  another.  This  fiict,  together  with  a  careful  study 
of  physical  phenomena,  has  led  certain  able  physicists  to  re- 
gard an  atom,  so  called,  as  made  up  of  dissimilar  parts.  Nov 
we  are  conducted  to  a  notion  of  the  physical  constitution  of  an 
atom  (primitive  molecule)  that  accordia  with  this  idea,  if  we 
follow  out  the  consequences  of  a  universal  force  of  repulsion. 
The  impulsive  "  waves  of  translation  "  that  are  propagated  to 
any  atom  of  ordinary  matter,  from  the  universal  sea  of  ether, 
should  condense  the  surrounding  ether  upon  its  sur&cfl,  and 
thus  form  a  permanent  ethereal  atmosphere  around  it  This 
theoretical  result,  it  should  be  observed,  is  in  accordance  with 
one  of  the  inductions  of  Physical  Optica. 

Again,  the  electric  ether,  the  supposed  agent  in  electrical  phe- 
nomena, cannot  be  very  much  less  subtile  , 
than  the  luminiferous ;  if  so,  a  portion  of 
it  posited  in  the  vicinity  of  an  ordinary 
atom,  should  be  condensed  around  it  by 
the  ethereal  waves,  and  form  an  electric 
envelope,  immersed  in  the  ethereal  atmos- 
phere, as  roughly  indicated  in  fig.  3, 
The  electric  ether,  in  this  movement,  I 
should  be  borne  forward,  in  a  good  degree, 
as  if  it  were  a  portion  of  the  ethereal 
medium  of  the  wave  propagation,  but 
partly  also  by  a  gravitating  tendency  to- 
ward the  atorii,  originated  in  the  same  way  as  that  of  one  atC'in 
of  ordinary  matter  toward  another. 

Now  it  13  to  be  observed  that  both  the  ethereal  atmosphere 
and  electric  envelope  of  the  atom  are  in  a  condition  of  dynamic 
equilibrium.  The  forces  urging  the  atoms  of  the  envelope 
toward  the  central  atom  are  made  up  of  actual  recurring  im- 
pulses ;  and  the  same  is  true  of  those  condensing  the  ethereal 
atmosphere.  Everv  such  momentary  condensation  of  this 
atmosphere  mustonginate  increased  repulsive  impulses  exerted 
by  this  atmosphere  upon  the  portion  of  the  envelope  exterior 
to   it.      Also,   by   our   fundamental   hypothesis,  the   ethereal 
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atmosphere  and  the  central  atom  must  act  directly  by  recur- 
ring impulses  upon  the  electric  envelopa  Every  atom  of  this 
envelope  must  tnen  be  incessantly  urged  inward  by  one  set  of 
impulses,  which  virtually  constitute  an  attractive  force  exerted 
by  the  central  atom  ;  and  incessantly  urged  outward  by  another 
set  of  impulses  which  constitute  a  repulsive  force  exerted  by  the 
ethereal  atmosphere  and  ihe  central  atom. 

The  center  of  the  virtual  attraction  of  the  atom  for  its  en- 
velope is  at  the  center  of  the  atom.  But,  with  respect  to  the 
action  on  anv  radial  line,  as  rs,  fig.  8,  the  center  of  the  repul- 
sion exerted  oy  the  ethereal  atmosphere  upon  the  envelope  is 
not  coincident  with  the  center  of  the  atom,  but  lies  at  some  dif- 
ferent point  0,  on  the  side  considered.  This  results  from  the 
fact  that  the  atom  intercepts  a  part  of  the  repulsive  force  pro- 
pagated from  the  portion  of  tnis  atmosphere  posited  on  the 
opposite  side  of  it  It  follows  from  this  relative  position 
of  the  two  centers  of  action,  that  the  envelope  can  have  no 
definite  outer  limit,  but  must  extend  with  dimmishing  density 
indefinitely  outward.  Still,  from  most  points  of  view,  a  virtual 
limit  may  be  said  to  exist 

This  is  the  state  of  the  case  for  a  single  isolated  molecule. 
If  we  consider  two  contiguous  primitive  molecules  of  a  solid, 
or  liquid,  their  actions  on  the  electric  ether  in  the  interstitial 
space  between  them,  do  not  in  general  neutralize  each  other, 
and  determine  an  electric  vacuum  there ;  for  their  oblique 
actions  on  the  ether  lying  on  either  side  of  the  line  of  their 
centers  will  obviously  tend  to  condense  it  upon  this  Una  At 
the  sur&ce  of  every  body  there  must  also  oe  more  or  less  of 
condensing  action  that  will  occasion  a  certain  density  of  the 
electric  ether,  at  those  special  interstitial  points  of  the  body  at 
which  the  attractive  actions  of  surrounding  molecules  upon  the 
ether  neutralize  each  other. 

VIL  Molecular  Forces, — The  impulses  of  the  virtual  attrac- 
tive force  which,  we  have  just  seen,  will  be  exerted  by  an 
atom  upon  its  envelope,  must  originate  at  everv  point  of  the 
envelope  a  series  of  attractive  waves  that  will  be  propagated 
indefinitely  outward,  by  the  interstitial  electric  ether,  to  sur- 
rounding atoms  of  the  body.  The  resultant  wave-system  that 
may  be  taken  to  represent  the  entire  system  of  waves  thus 
originating  on  any  one  radial  line,  rs,  fig.  8,  will  obviously 
proceed  irom  a  point  lying  much  nearer  the  ijmer  than  the 
outer  surface  of  the  envelope ;  as  at  n.  The  action  of  these 
attractive  impulses  upon  the  envelope  will  also  be  attended  by 
momentarv  condensations  of  the  ethereal  atmosphere  below  it ; 
and  therefore  will  originate  waves  in  this  atmosphere  that  will 
be  propagated  indefinitely  outward  by  the  interstitial  lumini- 
ferous  ether.     These  waves  will  be  repulsive  in  their  character. 
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The  force  thus  originating  I  designate  as  the  molecular  force 
of  heat-repulsion;  but  it  should  not  be  confounded  with  the 
heat  energy  in  the  body,  derived  from  extraneous  sources,  or 
from  work  of  condensation  previously  expended  in  the  interior 
of  the  body.  Again,  the  repulsive  impulses  exerted,  as  we  have 
seen,  by  the  ethereal  atmosphere  upon  the  envelope,  must  take 
effect  upon  every  point  of  it,  and  the  outward  pressures  thus 
originating  at  the  various  points  of  any  radial  line,  rs,  will 
combine  to  produce  a  greater  and  greater  outward  condensing 
action  at  points  more  and  more  remote  fix>m  the  lower  surface 
of  the  envelope,  within  a  certain  limit  From  each  of  these 
points  of  varying  condensation  will  proceed  indefinitely  cat- 
ward,  througn  tne  interstitial  electric  ether,  a  series  of  repul- 
sive waves.  These  may  be  represented  by  a  resultant  wave- 
system,  which  must  obviously  be  re^rded  as  proceeding  from 
a  center  nearer  the  outer  then  the  inner  surface  of  the  en- 
velope, as  at  m,  fig.  8.  This  resultant  system  of  repulsive 
waves,  as  it  originates  in  the  electric  envelope,  and  ispropa- 

?[ated  by  the  interstitial  electric  ether,  is  termed  the  moleciuar 
brce  of  electric  repulsion. 

The  result  then  is,  that  the  molecular  forces  consist  of  one  attrac- 
tion and  two  repulsions;  all  originating  in  the  primary  force  of 
repulsion.  They  are  made  up  of  impulses  propagated  in  waves; 
and  hence  must  observe  the  law  of  the  inverse  ratio  of  the 
square  of  the  distance. 

From  these  fundamental  results  I  have  deduced  in  my  former 
paper  on  Molecular  Physics,  the  following  general  analytical 
expression  for  the  intensity  of  the  effective  action  of  one  pri- 
mitive molecule  on  another,  in  terms  of  the  distance,  x,  between 
the  envelopes  of  the  two  molecules  ; 

In  this  expression  n  denotes  the  coefiicient  of  the  attrac- 
tive force,  ana  also  of  that  termed  the  heat-repulsion,  m  the 
coefiicient  of  the  electric  repulsion,  and  r  the  distance  between 
the  two  centers  from  which  the  resultant  systems  of  waves 
proceed  (fig.  3).  The  molecules  of  different  substances  may 
differ  in  respect  to  the  values  of  m  and  r,  and  of  the  ratio 

n      -rr  n 

— .     Various  supposed  "values  of  —  were  taken,  and  the  eflfec- 

m  ^  m 

tive  molecular  action  calculated  in  terms  of  —^.      The  general 

character  of  the  results  was  graphically  represented  by  a  curvf 
of  effective  molecular  action  (fig.  4). 

VIII.  Special  Results, — The  following  are  some  of  the  most 
important  results  of  tJie  discussion  ;  a  few  of  which  have  been 
obtained  since  the  publication  of  my  former  paper. 
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1.  There  are  two  alternations  in  the  natore  of  the  effective 
molecular  action,  viz.,  one  &om  a  repulsion  at  the  most  minute 


distances  to  an  attraction  at  greater  distances,  and  another  to 
a  repulsion  beginning  at  the  outer  limit  of  the  attraction,  and 
extending  to  an  indeBnite  distance  This  is  shown  in  the 
figure,  iu  which  the  distances  laid  off  from  0  represent  the 
assumed  values  of  the  distance,  z,  between  the  theoretical 
envelopes,  in  terms  of  r,  and  the  ordinates  the  effective  action ; 
a  and  c  are  the  points  at  which  the  alternations  occur.  At  the 
distance  Ob  the  maximum  attractive  action  occurs,  and  at  Od 
the  maximum  repulsive  action,  a  is  the  position  of  stable 
equilibrium ;  that  is,  Oa  is  the  distance  between  the  molecular 
envelopes  when  the  two  molecules  are  in  equilibrium  under 
their  natural  action. 

%  For  some  distance  above  and  below  a  the  curve  is  very 
nearly  a  right  line,  showing  that  the  effective  actions  are  for 
small  displacements  very  nearly  proportional  to  the  distance 
from  the  point  of  rest  It  is  to  be  observed  that  r,  the  thick- 
ness of  the  theoretical  envelope,  ia  doubtless  veiy  small  in  com- 
parison with  the  radius  of  the  outer  surface  of  this  envelope, 
and  hence  that  any  displacement  a*  is  a  much  smaller  fraction 
of  the  distance  between  the  centers  of  the  molecules  than  of 
the  distance  Oa  between  the  envelopes. 

3.  The  calculations  were  made  for  various  values  of  — , 

finm  4'938  to  12'410.  The  former  value  gives  a  curve  lying 
entirely  below  the  axis  of  x,  and  touching  it  at  the  distanoe 
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2*86  n  For  this  and  erery  less  value  of  —  the  eSectiye  actum 
is  repulsive  at  all  distances  between  the  inoIeciiIe&  lin  propcnrtioii 
as  the  value  of  —  is  greater  than  4*988,  the  maxunnm  attao* 

HI 

tioQ,  &m,  is  greater,  the  range  ac  of  attractive  action  greater,  the 
distance  Oa  smaller,  and  the  distance  Od  jgreater.  Oa  nmgeB 
fix>m  2-8or  to  O'Sr ;  ac  from  0  to  19-5r,  maOd  fiom  7r  to  80r. 

The  value  of  ab  is  nearly  0*6r,  for  all  the  values  of  —  consid- 
ered, excepting  those  diffisring  but  little  fix>m  4*988.  The  vabe 
of  tiie  maximum  atfractive  ordinate,  ftm,  varies  fixnn  0  ta 

0*78  -^ ;  and  that  of  the  maximum  repulsive  ordinate,  cin,  frooi 
0-0042^  to  0-00082^  ;  the  latter  value  of  dn  answering  to 
the  greatest  assumed  value  of  — .    At  the  distance  80r  the  rs- 

HI 

pulsion  becomes  very  nearly  the  same  for  all  the  assumed  vtl« 
uesof-;  vi25, 0-00018^. 

(To  be  ooodnded.) 


« 

Abt.  XLIV.— ^  New  Sensitive  Singing  Flame;  by  W.  K 
Geyer,  of  the  Stevens  Institute  of  Technology. 

Philip  Barry  has  recently  described*  a  very  sensitive  flame 
produced  by  placing  a  piece  of  ordinary  wire-gauze  on  the 
ring  of  a  retort  stano,  about  four  inches  above  a  Sugg's  steatite 
pin-hole  burner,  and  lighting  the  gas  above  the  gauze.  "  The 
flame  is  a  slender  cone  about  four  inches  high,  the  upper  por- 
tion giving  a  bright  yellow  light,  the  base  being  a  non-lumin- 
ous blue  flama  At  the  least  noise  this  flame  roars,  sinking 
down  to  the  surface  of  the  gauze,  becoming  at  the  same  time 
almost  invisible  It  is  very  active  in  its  responses,  and  being  ' 
rather  a  noisy  flame,  its  sympathy  is  apparent  to  the  ear  as  weu 
as  to  the  eya" 

A  simple  addition  to  this  apparatus  has  riven  me  a  flame, 
which,  by  slight  regulation,  may  be  made  einier :  (1)  a  sensitiye 
flame  merely ;  that  is,  a  flame  which  is  depressed  and  rendered 
non-luminous  by  external  noises,  but  which  does  not  sing; 
(2)  a  continuously  singing  flame,  not  disturbed  by  outward 

^  Nature,  y,  30,  Nov.  2,  1871.  [This  form  of  apparatus  would  seem  DOt  tobt 
original  with  Mr.  Barry,  since  identicallj  the  same  tiling,  apparently,  was  described 
months  earlier  by  Professor  Govi,  of  Turin,  and  uotioed  in  the  Septomber  number 
of  the  JfomdMir  iSbMn^iySjiie.— BDa] 
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noises ;  (8)  a  sensitive  flame,  which  only  sounds  while  disturbed  ; 
or  (4)  a  flame  that  sings  continuously  except  when  agitated  by 
external  sounds.  The  last  two  results,  so  far  as  known  to  me, 
are  noveL 

To  produce  them  it  is  only  necessary  to  cover  Barry^s  flame 
with  a  moderately  large  tube,  resting  it  loosely  on  the  gauze. 
A  luminous  flame  six  to  eight  inches  long  is  thus  obtained, 
which  is  very  sensitive,  especially  to  high  and  sharp  sounds. 
K  now  the  gauze  and  tube  be  raised,  the  flame  gradually 
shortens  and  appears  less  luminous,  until  at  last  it  becomes 
violently  agitated,  and  sings  with  a  loud  uniform  tone,  which 
may  be  maintained  for  any  length  of  tima  Under  these  con- 
ditions, external  sounds  have  no  effect  upon  it.  The  sensitive 
musical  flame  is  produced  by  lowering  the  gauze,  until  the 
singing  just  ceases.  It  is  in  this  position  that  the  flame  is 
most  remarkabla  At  the  slightest  sharp  sound,  it  instantly 
sings,  continuing  to  do  so  as  long  as  the  disturbing  cause  exists, 
but  stopping  at  once  with  it  So  quick  are  the  responses,  that 
by  rapping  the  time  of  a  tune,  or  whistling  or  plaving  it,  pro- 
vided the  tones  are  high  enough,  the  flame  faithfully  sounds  at 
every  note.  By  slightly  raising  or  lowering  the  jet,  the  flame 
can  DC  made  less  or  more  sensitive,  so  that  a  hiss  in  any  part 
of  the  room,  the  rattling  of  keys,  even  in  the  pocket,  turning 
on  the  water  at  the  hydrant,  folding  up  a  piece  of  paper,  or 
even  moving  the  hand  over  the  table,  will  excite  the  sound. 
On  pronouncing  the  word  "sensitive,"  it  sings  twice;  and  in 
general,  it  will  interrupt  the  speaker  at  almost  every  "s"  or 
other  hissing  sound. 

The  several  parts  of  the  apparatus  need  not  be  particularly 
refined.  By  the  kindness  of  Pres.  Morton,  I  have  used  several 
sensitive  jets  of  the  ordinary  kind  made  of  brass  ;  they  all  give 
excellent  results.  Glass  tubes,  however,  drawn  out  until  the 
internal  diameter  is  between  one  sixteenth  and  one  thirty- 
second  of  an  inch,  will  do  almost  equally  well.  For  producing 
merely  the  singing  flame,  even  the  inner  jet  of  a  good  Bunsen 
burner  will  answer.  The  kind  of  gaus^  too  is  not  important: 
I  have  generally  used  a  piece  which  had  been  rounded  for 
heating  flasks ;  it  contained  about  28  meshes  to  the  inch. 

The  tube  chiefly  determines  the  pitch  of  the  note,  shorter  or 
longer  ones  producing,  of  course,  higher  or  lower  tones  respec- 
tively. I  have  most  frequently  used  either  a  glass  tube  twelve 
inches  long  and  one  and  a  quarter  inches  in  diameter,  or  a  brass 
one  of  the  same  dimensions.  Out  of  several  rough  pieces  of 
common  gas-pipe,  no  one  failed  to  give  a  more  or  less  agreeable 
sound.  Amon^  these  gas-pipes  was  one  as  short  as  seven 
inches,  with  a  diameter  of  one  inch ;  while  another  was  two 
feet  long,  and  one  and  a  quarter  inches  in  diameter.     A  third 
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gas-pipe,  fifteen  inches  long  and  three  quarters  of  an  inch  in 
diameter,  gave,  when  set  for  a  continuous  sound,  quite  a  low 
and  mellow  tona  If  the  jet  be  moved  slightly  aside,  so  that 
the  flame  just  grazes  the  side  of  the  tube,  a  note  somewhat 
lower  than  the  fundamental  one  of  the  tube  is  produced.  This 
sound  is  stopped  by  external  noises,  but  it  goes  on  again  when 
left  undisturbed  All  these  experiments  can  be  made  under 
the  ordinary  pressure  of  street  gas,  three-fourths  of  an  incli  of 
water  being  sufficient 

Hoboken,  March  18,  1872. 


Art.  XL  v.  —  Contributions  from  the  Physical  Laboraiory  </ 
Harrxird  College. — L  On  the  Electro-mottve  action  of  Liquids 
separated  by  Membranes;  by  JoHN  TROWBRIDGE. 

It  is  well  known  that  two  liquids,  of  a  dissimilar  chemical 
composition,  separated  by  a  porous  partition,  rive  rise  to  a  g»l. 
vanic  current  This  fact  has  an  important  bearing  upon  the 
subject  of  animal  electricity.  Desiring  to  prove  certain  theories 
in  regard  to  muscular  currents,  I  undertooK  the  following  line 
of  investigation. 

The  apparatus  which  I  used  was  identical  with  that  described 
by  DuBois  Reymond  in  his  researches  upon  the  muscular  cur- 
rents (Untersuchungen  iiber  Thierische  Elektricitat,  BA  I.  n 
213,  et  seq.  Beschreibung,  &c.)  It  consists  essentially  of  the  fol- 
lowing parts  :  a  sensitive  galvanometer  with  mirror  and  scale ; 
two  vessels  filled  with  a  saturated  solution  of  sulphate  of  zinc, 
in  which  the  amalgamated  zinc  terminals  of  the  galvanometer 
are  immersed  ;  and  connecting  pads  formed  of  many  layers  of 
fine  filtering  paper,  which  are  laid  over  the  edges  of  the  vessels, 
forming  the  cushions  upon  which  the  muscle  or  nerve  rests. 

This  apparatus  obviates  the  difficulties  arising  from  the  un- 
equal chemical  composition  of  the  two  electrodes  which  essen- 
tially vitiates  conclusions  drawn  from  the  currents  obtained  by 
touching  the  muscle  or  nerve  with  the  bare  terminals  of  the 
galvanometer. 

The  muscle  or  nerve  is  further  protected  from  the  saline 
solution  in  which  the  filtering  paper  is  saturated  by  clay  guards 
or  by  pieces  of  bladder  soaked  in  the  white  of  an  egg. 

In  place  of  the  muscle,  I  made  u^e  of  a  series  of  artificial 
muscles,  consisting  of  glass  tubes  with  the  openings  protected 
by  porous  partitions,  and  filled  with  the  following  liquids: 
undistilled  water ;  weak  solution  of  salt  in  distilled  water ; 
solution  of  various  salts  of  iron  ;  blood  ;  acidulated  water. 
Having  carefully  placed  the  artificial  muscle  in  position  with 
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the  proper  openiDgs  placed  upon  the  protecting  guards,  I  found 
that  each  liquid  proauced  a  deflection  of  the  needle  of  the  gal- 
vanometer. The  currents  undoubtedly  arose  from  the  action  of 
the  liquids  in  the  tubes  upon  the  saline  solutions  with  which 
the  cushions  and  the  protecting  guards  were  saturated ;  for 
upon  filling  the  artificial  muscle  with  distilled  water,  no  appre- 
ciable deflection  was  produced,  whereas  when  it  was  filled  with 
a  solution  of  ordinary  salt,  or  with  the  other  liquids  mentioned 
above,  a  ilecided  swing  of  the  needle  results,  throwing  in 
many  cases  the  spot  of  light  reflected  from  the  mirror  oi  the 
galvanometer  oflF  the  scale.  The  same  precautions  must  be 
adopted  as  are  advised  by  the  electro-physiologists  in  obtaining 
the  muscular  currents.  It  will  be  seen  that  when  we  experi- 
ment with  the  muscle  itself,  we  have  a  vessel  containing  fresh 
blood,  with  all  its  chemical  properties  active,  separated  by  the 
sheath  of  the  muscle  from  the  clay  guards  placed  upon  the 
cushions  of  the  galvanometer.  An  action  must  take  place 
between  the  fluids  of  the  muscle  and  the  saline  solutions  of  the 
connecting  apparatus,  which  is  extremly  difficult  to  distinguish 
from  the  muscular  current,  when  we  consider  that  the  fluids  in 
their  natural  state  in  the  muscle  must  exert  a  more  definite 
chemical  action  than  when  they  are  removed  and  put  in  an 
artificial  test  muscle. 

When  membranes  are  used  instead  of  clay  partitions,  endos- 
motic  action  may  arise.  Graham  has  shown,  however,  that  the 
membrane  must  be  chemically  affected  by  the  separated  liquids 
in  order  that  an  appreciable  action  may  take  place.  This 
source  of  error  can  be  shunned  by  using  unbaked  sculptor's  clay 
kneaded  in  sulphate  of  zinc.  We  cannot  affirm  conclusively, 
however,  even  in  this  case,  that  the  membranous  sheath  of  the 
muscle  is  not  acted  upon  by  the  blood  and  the  sulphate  of  zinc 

in  the  clay  partition. 

1. 


In  the  following  experiments  I  placed  the  terminals  of  the  gal- 
vanometer in  an  oblong  vessel  filled  with  sulphate  of  zinc  ;  and 
filling  a  U  tube  with  the  liauid  to  be  experimented  with,  I 
closed  the  ends  with  pieces  ot  bladder  prepared  with  the  white 
of  an  egg,  and  dipped  them  in  the  bath  of  sulphate  of  zinc. 
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In  fig.  (1)  T  and  T'  represent  terminals  of  the  galvanometa 
in  plan.  I  found  that  when  the  extremities  of  the  U  tube 
were  placed  along  the  line  A  C,  a  current  went  from  C  to  A 
through  the  U  tube,  arising  probably  from  the  resultant  electro- 
motive action  at  A  and  C,  oetween  the  fluid  enclosed  in  the 
tube  and  the  sulphate  of  zinc  in  the  connecting  vessel  The 
current  passed  through  the  U  tube,  not,  as  it  might  be  supposed, 
flowinff  merely  from  the  point  C  to  the  point  A  along  the  sur- 
face or  the  bath.  This  was  shown  by  contracting  the  bend  of 
the  tube ;  the  deflection  of  the  needle  being  greatly  lessened 
thereby.  Upon  turning  the  U  tube  around  a  vertical  axis  pass- 
ing through  0  into  the  position  B  D,  the  needle  of  the  galvan- 
ometer returned  to  zero,  and  oscillated  over  a  few  degrees. 
This  may  be  explained  by  supposing  that  the  current 
divides  at  B  into  nearly  equal  portions,  one  part  taking  the 
direction  to  the  right  and  the  other  to  the  left,  and  counteract- 
ing each  other  in  their  action  upon  the  galvanometor.  On 
turning  the  tube  into  the  position  a'  d',  the  current  is  immedi- 
ately revereed,  the  current  which  before  passed  in  the  direction 
0  A  through  the  galvanometer,  now  passing  m  the  direction  0 
C.  The  same  phenomena  are  repeated  at  D,  when  the  tube  has 
been  turned  270°  from  the  point  A  ;  the  current  running  again 
in  the  direction  0  A  on  a  very  slight  movement  of  the  tube 
from  D  toward  A. 

Care  must  be  taken  to  eliminate  the  errors  which  arise  from 
the  mere  disturbance  of  the  bath  of  sulphate  of  zinc  by  the 
introduction  of  the  tuba  A  rise  of  level  of  the  bath  is  suffi- 
cient of  itself  to  produce  a  current,  owing  probably  to  an  im- 
mersion of  a  fresh  portion  of  the  surfaces  of  the  zinc  electrodes. 
This  current,  however,  can  be  readily  distinguished  from  that 
arising  from  the  electromotive  action  between  two  fluids. 

The  experiments  of  Tomlinson  on  the  cohesive  figures  pro 
duced  by  different  liquids  readily  occurs  to  one  in  making 
these  experiments.  But  there  is  not  a  close  analogy  between 
the  two  classes  of  phenomena  ;  for,  upon  touching  the  surface 
of  the  bath  with  a  drop  of  colored  liquid,  the  needle  in  most 
cases  is  deflected  before  the  colored  fluid  reaches  the  terminals. 
These  experiments  bear  upon  certain  facts  stated  by  writers  on 
electro-physiology.  DuBois  Raymond  having  connected  the 
vessels  containing  the  terminals  of  the  galvanometer  by  a  si- 
phon tube  containing  the  same  liquid  as  was  contained  in  the 
separate  vessels,  the  ends  of  the  tube  having  been  covered  with 
a  porous  preparation,  placed  a  fore-finger  in  each  vessel  near 
the  opening  of  the  connecting  siphon  tube.  Upon  contracting 
one  arm  violently,  he  found  that  the  needle  was  deflected  in 
one  direction,  and  upon  contracting  the  other,  the  direction  was 
reversed.     This  action  is  attributed  by  DuBois  Reymond  to 
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3. 


the  electrical  currents  supposed  to  be  circulating  in  the  arms. 

By  the  contraction  of  one  arm  the  muscular  current  becomes 

enfeebled,  and  the  current  of  the  other  arm  predominates.     It 

occurred  to  me  that  experiments  with  the  U  tube  might  throw 

some  light  upon  this  celebrated 

experiment     I  therefore  arranged 

the  vessels  in  the  manner  of  Du 

Bois  Reymond,  but  used  instead 

of    the  human  fingers,   a  vessel 

(fig.  2)  with  two  limbs,  which  were 

connected  with  each  other  at  the 

top.      At  a  and  b  are  pieces  of 

flexible  tubing,  and  the  extremi- 

ties  c  and  d  were  covered  with 

prepared     membrane ;      A     was 

filled  with  a  weak    solution  of 

salt 

The  resistance  of  the  circuit  was  nearly  that  of  the  human 
body  from  the  forefinger  of  one  hand  to  that  of  the  next,  and 
equal  to  seven  or  ei^ht  times  that  of  the  Atlantic  cabla  The 
extremities  of  the  tube  were  then  immersed  in  the  liquid  of  the 
connecting  vessels,  the  same  precautions  being  observed  as 
are  advised  by  DuBois  Re3rmond.  Upon  the  first  contact  with 
the  liquid,  the  spot  of  light  from  the  galvanometer  was  deflect- 
ed over  200  divisions  of  the  scale,  and  upon  the  reversal  of  the 
limbs  the  direction  of  the  deflection  was  also  changed.  By 
pinching  the  flexible  tube  of  one  of  the  limbs,  this  deflection 
could  be  greatly  lessened. 

When  a  slight  chemical  diflerence  was  made  between  the 
liquids  in  the  two  limbs  of  the  tube,  and  one  limb  was  tightly 
contracted,  a  deflection  of  the  needle  resulted  in  a  contrary 
direction  from  its  first  indication.  This  experiment  may  per- 
haps be  regarded  as  a  mere  exemplification  of  the  manner  in 
which  the  supposed  electrical  currents  circulating  in  the  arms 
act  when  the  muscles  of  one  arm  are  violently  contracted. 

The  difficulty,  however,  in  conceiving  of  a  distinct  electrical 
current  existing  in  the  arms,  and  coexistent  with  the  individual 
currents  claimed  by  the  electro-physiologists ;  and  the  further 
difficulty  of  conceiving  how  muscular  contraction  can  effect 
this  current,  lead  me  to  believe  that  the  deflection  of  the  needle 
resulting  from  the  contraction  of  the  muscle  of  the  arms  is 
produced  either  by  the  perspiration  or  bv  the  change  in  the 
flow  of  the  blood.  It  may  be  mentioned  in  this  connection 
that  the  electromotive  force  between  arterial  and  venous  blood 
is  2.43,  if  we  represent  that  of  a  DanielVs  cell  by  76*42. 

(Scoutetten.     Experiences  nouvelles  pour  constater  Vdectricite 


] 
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till  sang  et  rn  me-mrer  la  force  elfctrornotricr.     C.  R,,  Ivii,  791' 
795.) 

It  is  well  known  that  muscular  contractions  can  alter  the 
cbaracter  of  the  blood  ;  and  we  have  shown  that  a  very  slight 
chemical  difference  between  two  fluids  separated  by  a  mem- 
brane of  the  same  nature  aa  the  cutaneous  covering  of  the 
fingers,  will  be  shown  by  the  galvanometer. 

n. — Demagnetization  of  Efectro-magnets ;  by  Robert  W.  Will^  | 
SON,  Junior  Claes,  Harv.  ColL 

Wiedemann  has  shown  Pogg.  Ann.  C.  235,  Ann.  de  Mio^l 
(3),  i,  189,  that  the  intensity  of  the  current  necessary  to  de-.I 
m3gneti?,e  a  steel  mi^et  is  much  less  than  that  of  the  curreoj  1 
by  which  the  bar  was  originally  magnetized.  I 

It  has  occurred  to  me  to  experiment,  with  a  view  to  artcat-  I 
taining  how  ftir  this  principle  can  be  applied  to  electro-maenefc  1 

The  apparatus  used  consisted  of  a  cylindrical  bar  of  soft  iron 
8  cm.  in  length  and  1  cm.  in  diameter,  slightly  rounded  at 
the  end.  The  armature  was  a  piece  of  soft  iron,  of  the  same 
diameter  and  2  cm,  in  length. 

Around  this  core  were  placed  two  concentric  helices,  wound 
in  opposite  directions,  through  each  of  which  could  be  passed 
the  current  of  a  single  Grove  s  celL 

The  method  of  experimenting  was  as  follows.  A  curreol 
was  first  passed  through  the  inner  helix,  which,  for  convenience, 
I  shall  call  A,  and  the  weight  supported  by  the  bar  was  noted. 
This  current  being  br<jken,  the  outer  helix,  B,  was  intfiduced 
into  the  circuit,  and  the  corresponding  weight  imied.  Tin'  cur- 
rent through  B  being  then  broken,  and  tbat  through  A  closed, 
after  a  short  time,  the  current  was  again  f        '    '  .    ^       > 

the  V 
Wt.  support«d  by — 


a  short  time,  the  current  was  again  passed  through  B  and 
reight  noted.     The  following  table  snows  the  results. 

4  diminished  by  i 


490  grmg. 


470 

240 

460 

230 

4eo 

220 

420 

no 

410 

200 

452 

227 

Taking  the  mean  result,  we  see  that  while  the  helix  B  can 
only  develop  sufficient  magnetism  in  the  bar  to  render  it  capable 
of  sustaining  227  gr.,  yet,  if  it  act  in  opposition  to  A,  it  can 
diminish  the  weight  which  the  latter  supports  by  327  grms. ; 
that  is,  its  power  to  demagnetize  ia  greater  than  its  power  to 
magnetize. 
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If  tlien  we  suppose  the  coercive  force  of  the  steel  bar  used  in 
Wiedemann's  experiments  to  be  represented  by  the  helix  A, 
and  the  demagnetizing  current  of  feeble  intensity  to  be  repre- 
sented by  the  helix  B,  of  less  magnetizing  power,  we  have  here 
an  interesting  confirmation  of  Wiedemann's  results,  while  we 
may  also  extend  the  application  of  the  principle  to  electro-mag- 
nets, and  may  assert,  in  general,  that  a  current  of  given  intensity, 
or  a  helix  of  given  dimensions,  traversed  by  a  constant  current, 
has  greater  power  to  demagnetize  than  to  magnetize.  It  is 
evident  that  the  case  of  demagnetizing  an  electro-magnet  by  a 
current  is  more  diflScult  than  the  process  of  demagnetizing  a 
steel  bar ;  for  whereas  in  a  steel  magnet  the  resistance  is  simply 
the  coercive  force  of  the  steel,  so  that  the  bar  when  partially  de- 
prived of  its  magnetism  has  no  tendency  to  return  to  its  original 
state,  even  if  the  demagnetizing  current  be  broken,  in  the  case 
of  electro-magnets  the  helix,  by  which  the  bar  was  originally 
magnetized,  is  still  acting  with  its  full  power  when  the  demag- 
netizing helix  in  introduced  into  the  circuit 

A  natural  inquiry  was  this :  if  the  bar  were  magnetized  bv 
the  weaker  helix  6,  and  then  demagnetized  by  the  helix  A, 
what  additional  amount  of  magnetism  could  A  impart  to  the 
bar?  It  is  evident  that  this  case,  though  somewhat  similar  to 
the  former,  is  not  identical  with  it ;  here  the  helix  B  acts  as 
resistance  to  the  magnetiz;jtion  of  the  bar,  while  in  the  former 
case  it  acted  to  deprive  the  bar  of  a  portion  of  the  magnetism 
which  it  already  possessed. 

Accordingly  the  bar,  being  magnetized  by  B,  was  submitted 
to  the  action  of  A,  and  the  weight  supported  being  noted,  the 
reverse  operation  was  performed,  and  the  weights  supported 
compared  as  follows : 

A  demagnetized  bj  B.  B  demagnetized  by  A. 

85  65 

70  65 

65  60 

65  50 

It  will  be  noticed  that  the  results  in  the  left  hand  are  larger 
than  those  in  the  right  hand  column,  that  is,  when  A  is  simply 
demagnetized  by  B,  it  can  support  a  greater  weight  than  when 
it  is  employed  to  magnetize  the  bar  against  the  resistance  of  B. 

In  short,  the  result  of  vay  experiments  has  been  to  show  that 
a  given  helix,  traversed  by  a  given  current,  has  more  power  to 
demagnetize  than  to  magnetize,  while  its  power  to  prevent  mag- 
netization is  greater  than  either. 
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Abt.  XLYL — Canom  of  Susiematic  Nomenclaiure  for  Ae  higher 

groups;  by  Sakuel  H.  Scudbsb. 

SsvsRAL  years  ago,  the  American  Aasooiatioii  for  the 
Advanoement  of  Science  appointed  a  committee  to  reoonmder 
the  canons  of  biological  nomendatore,  and  to  report  whether, 
with  the  KTOWth  of  science,  they  required  any  additionB  or  alter 
ations.  No  report  has  yet  been  made,  nor,  so  fieur  as  we  ue 
aware,  is  any  likely  to  be  presented,  until  the  subject  is  aflain 
brought  prominently  forward  and  new  instructions  given.  Pro* 
fessor  A  E.  Yerrill  has  since  republished  *  the  Beyiaed  Rules 
of  Zoological  Nomenclature  adopted  by  the  British  AsBociatiaii 
for  the  Advancement  of  Science  in  18o5,  and  has  aocompaoied 
them  by  a  few  apt  comments ;  in  England,  Mr.  W.  F.  Elirby,  in 
a  paper  read  before  the  Linnean  Society  of  London,  has  ciuled 
attention  to  the  extensive  changes  which  a  strict  adherence  to 
the  laws  of  priority  would  cause  in  the  generic  nomenclatun 
of  butterflies ;  and  quite  recently  has  put  uie  same  inta  pnctioe 
in  his  catalogue  of  these  insect& 

But  hitherto  very  little  has  been  said  concerning  the  special 
application  of  definite  rules  to  groups  higher  than  genera,  and 
it  IS  to  this  division  of  the  subject  tnat  we  desire  to  call  atten- 
tion. 

Id  attempting  to  legislate  upon  this  branch  of  zoological  no- 
menclature, two  principles  must  be  kept  in  view :  first,  so  &r 
as  possible,  the  canons  already  in  general  acceptance  for  generic 
nomenclature  should  be  applied  to  all  the  monomial  groups. 
Unity  of  principle  lies  at  tne  foundation  of  acceptable  legisla- 
tion ;  second^  retrospective  laws  should  be  avoided. 

One  difficulty  meets  us  at  the  outset,—  what  some  are  pleased 
to  term  the  unstable  nature  of  the  higher  groups,  but  which 
we  should  prefer  to  call  the  disagreement  of  naturalists  as  to 
the  limits  and  value  of  these  groups ;  yet  as  this  diversity  of 
view  is  a  nearly  equal  hindrance  to  any  code  of  rules,  it  needs 
only  to  be  mentioned  in  passing. 

Endeavoring  to  keep  m  mind  the  principles  above  enunci- 
ated, and  as  the  simplest  means  of  presenting  our  views,  the 
following  outline  of  a  code  is  suggested  for  the  consideration 
of  zoologists. 

Canons. — I.  The  name  originally  given  by  the  founder  of  a 
group  should  be  permanently  retained,  to  the  exclusion  of  all 
subsequent  synonyms. 

This  rule,  recognizing  the  law  of  priority,  which  lies  at  the 
foundation  of  all  systematic  nomenclature,  is  the  same  as  the 

♦  Thia  Journal  July,  1869. 
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first  and  prime  rule  of  the  code  accepted  by  the  British  Associ- 
ation, with  the  exception  of  certain  references  made  exclusively 
to  species;  and,  since  this  canon  meets  universal  acceptance, 
there  is  no  need  of  discussing  it,  aside  fix)m  the  following  limit- 
ations. 

1.  This  law  of  priority  should  not  extend  to  works  published 
before  1758. 

The  same  reasons  for  such  a  limitation  do  not  exist  in  the 
present  instance  as  in  the  case  of  specific  nomenclature;  but  sim- 
ilar objections  can  be  made  to  an  earlier  limitation.  Only  three 
reasonable  courses  are  open  to  the  naturalist :  to  accept  (a)  no 
limitation  whatever,  in  wnich  case  "  our  zoological  studies  would 
be  frittered  away  amid  the  refinements  of  classical  learning;  (6) 
the  limitation  here  formulated,  in  which  case  all  our  systematic 
nomenclature  takes  its  common  origin  in  the  tenth  edition  of 
Linnd's  Systema  Naturae  ;*  or  (c)  to  apply  the  laws  of  nomen- 
clature to  each  kind  of  group  (subfamily,  family,  class,  etc), 
from  the  time  when  such  group  was  first  brought  into  use — 
which  would  engender  such  confusion  as  speedily  to  bring  all 
nomenclature  into  deserved  disrepute. 

2.  Plural  or  collective  substantives  (or  adjectives  used  as 
substantives)  are  alone  admissible. 

As  the  higher  groups  are  all  collective — in  idea,  if  not  in 
fact — it  is  essential  that  the  names  applied  to  them  should  be  at 
least  capable  of  a  collective  sense ;  and  names  which  are  not  so 
formed  should  be  dropped.  The  retrospective  action  of  such  a 
law  would  be  very  slight 

8.  A  name  which  has  been  previously  proposed  for  some 
genus  or  higher  group  in  zoology  should  be  expunged. 

This  accords  too  well  with  accepted  rules  to  require  any  dis- 
cussion. 

4.  When  two  authors  define  and  name  (diflferently)  the  same 
group,  both  making  it  of  the  same  or  very  nearly  the  same  ex- 
tent, the  later  name  (or  if  synchronous,  tne  least  known  name) 
should  be  cancelled,  and  never  again  brought  into  use. 

With  the  exception  of  certain  verbal  modifications,  this  law 
is  identical  with  the  sixth  section  of  the  British  Association 
rules,  where  it  is  applied  to  genera  only. 

5.  In  any  subsequent  alterations  of  the  limits  of  a  group, 
its  name  should  never  be  cancelled;  but  should  be  retained 
either  in  a  restricted  or  an  enlarged  sense. 

The  necessity  for  such  a  limitation  is  obvious ;  otherwise  a 
different  name  would  (or,  could)  be  given  by  every  author  who 

*  The  English — ^the  strongest  upholders  of  the  plan  of  dating  from  the  twellth 
edition  of  the  Systema  Naturse — are  now,  hy  degrees,  aooepting  the  earlier  date  of 
1768  as  the  starting  point  for  zoological  nomencLature,  and  we  may  assume  that, 
in  this  view,  the  whole  scientifio  world  will  sooner  or  later  concur. 
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differed  from  preceding  ones  in  his  ideas  of  the  preoise 
tion  of  any  joproup  in  quesfeion.  This  indeed  has  already  ben 
done,  and,  ifooniinued,  will  create  lamentable  oonfbmon;  bat 
this  limitation  should  itself  be  sabject  to  one  exception,  whibk 
mi^  be  formulated  thus : 

6.  But  any  assemblage  so  defined  by  an  author  as  hanhly 
to  violate  the  groupings  of  nature  (as  known  to  natoialisks  of 
his  time),  should  be  cancelled. 

Such  a  rule  would  prevent  the  iqury  which  might  aoorue  to 
science  by  too  dose  an  application  of  the  preceding  law.  The 
parenthetical  limitation  seems,  however,  to  be  necessary. 

H  Changes  in  the  name  of  one  group  should  not  afiect  tke 
names  of  oUier  group& 

This  follows  as  a  corollary  of  the  flist  canon,  but  it  has  beea 
not  infrequently  violated,  and  it  is  easy  to  perceive  the  cauei 
The  nomenclature  of  higher  groups,  notaUy  of  lantiTieii  and 
subfamilies,  has,  to  a  consideraole  d^gree^  been  founded  upon 
generic  names,  with  the  addition  of  special  oolleotive*«[idui|p 
to  the  root  (see  recommendation  1).  Now,  when  a  generic  name 
which  has  formed  the  basis  of  a  fiunily  designation  baa  ben 
found  to  be  pre-occupied,  it  has  been  thought  neceasazy  by  some 
to  recast  the  nomenclature  of  the  higher  group  But  why  7  After 
a  name  has  been  long  applied  to  a  group  it  ceases  to  nave  airr 
intrinsic  meaning,  and  is  simply  associated  with  the  group  itM^ 
Tecalling  it  ^thout  reference  to  any  particular  member  of  the 
same.  It  certainly  would  be  agreeable  if  we  had  a  nomenclature 
in  which  each  group  should  by  the  very  association  of  ideas  re- 
call its  members ;  but  since  that  is  utterly  impossible,  and  we 
have  to  deal  with  a  mass  of  synonyms  already  tangled  and  in- 
tricate, our  problem  is— how  oest  to  make  our  way  out  of  the 
difficulty  without  a  continual  wrangling  over  names  and  entail- 
ing endless  disputes  upon  future  generations. 

To  this  canon  no  exception  whatever  should  be  made ;  for  it 
would  be  difficult  to  draw  the  line  anywhere  and  gain  general 
consent  Anyone  who  considers  the  subject,  will  see  that  one 
apparently  reasonable  exception  will  lead  to  another  scarcely 
less  desirable,  until  the  whole  value  and  force  of  the  proposed 
canon  is  destroyed. 

Ill  The  mere  enumeration  of  its  members,  when  known,  is 
a  suj£cient  definition  of  the  limits  of  a  group,  and  gives  it  an 
unquestionable  claim  to  recognition. 

Although  it  is  certainly  most  desirable  that  every  name  pro- 
posed for  a  group  should,  when  first  propounded  (or  shortly 
after),  be  accompanied  by  a  fiiU  description  of  its  essential  char- 
acters, it  is  evident  that  no  one  acquainted  with  the  subject  of 
which  an  author  treats  can  fail  to  understand  his  meaning  if  he 
defines  his  groups  by  mere  enumeration  of  their  members.    If 
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for  instance,  he  designates  the  known  genera  to  be  embraced  in 
a  proposed  family,  he  actually  defines  his  group  much  better 
than  he  couJd  do  by  a  specification  of  its  characters,  since  we 
have  probably  not  yet  been  favored  with  any  description  of  a 
natural  family  which  gives  everything  which  is  characteristic 
and  omits  all  that  is  not 

Hecommendations,^ — 1.  *^  That  assemblages  of  genera,  termed 
fiEUDailies,  should  be  uniformly  named  by  adding  the  termination 
•idsa  to  the  name  of  the  earliest  known  or  most  typically  char- 
acterized genus  in  them ;  and  that  their  subdivision,  termed 
subfamilies,  should  be  similarly  constructed  with  the  termina- 
tion -inse." 

This  recommendation,  formulated  by  the  committee  of  the 
British  Association,  is  deprived  of  a  great  part  of  its  value  by 
the  disagreement  of  naturalists  as  to  the  nature  of  &mily  and 
subfamily  groups, — ^assemblages  of  very  diverse  natures  having 
received  this  designation  at  the  hands  of  diflFerent  writers; 
indeed,  up  to  the  issue  of  Professor  Agassiz's  Essay  on  Classifi- 
cation, no  one  had  ever  attempted  to  give  definite  shape  to  cur- 
rent opinions  upon  the  subject ;  and  it  will  be  long  before  we 
shall  see  a  general  concurrence  in  either  the  views  put  forward 
in  that  work,  or  in  any  modification  of  them.  Such  being  the 
case,  it  is  evident  that  this  recommendation  cannot  have  the  force 
of  a  law,  nor  be  allowed  any  retrospective  action.  Otherwise 
these  rules,  or  any  other  reasonable  ones  (however  generally 
they  rnay  be  accepted),  are  powerless  to  assign  to  any  higher 
natural  group  a  fixed  and  unalterable  name ;  but  the  group  in 
question  would  receive  a  diffeient  name  from  different  authors, 
according  as  they  considered  it  a  sub&mily  or  an  assemblage 
of  still  another  nature. 

2.  All  monomial  collective  names  should  be  derived  firom 
the  Greek,  and  have  a  plural  form. 

8.  Only  the  surname  of  the  author  who  first  proposed  a  ^up 
need  follow  its  name,  whether  the  group  be  used  m  its  ongin^ 
or  in  a  modified  sense ;  but  when  it  is  desirable  to  indicate  at 
the  same  time  its  recognized,  altered  limits,  the  surname  of  the 
writer  who  first  proposed  the  accepted  circumscription  may 
follow  in  a  parentnesia 

In  systematic  nomenclature,  the  object  is  to  register  titles,  not 
to  gratify  pride,  and  the  names  of  authors  are  appended  for  con- 
venience, not  fame ;  the  Question  of  justice  or  injustice  has  no 
place  here ;  and  yet  the  aoove  recommendation  ought  to  be  sat- 
iB&ciorj  to  those  who  view  this  matter  in  a  different  light 
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E.  BlLLINQS,  F.Q.Sl 

Q«nii8  HroLlTHSB  SHehwaid. 
In  the  following  description  of  new  opeoieB  of  SyoiiOm,  I 
shfdl  call  the  side  of  the  foaeil  whioli  is  most  flmttened,  or  tarn. 
irhicli  there  ib  a  projestion  in  fitmt  of  the  ^Mrtore,  "  the  to- 
tral  side."  Directly  opponte  is  the  "donnin."  The  Utenl 
w&lls,  whether  conauting  of  two  sloping  planes,  as  in  fig,  2,  v 
roanded  as  in  the  other  fifores,  I  slull  designate  amplv  "  tk 
sideB."  The  "width"  of  the  apertare  is  the  greatest  <Ustaiiee 
between  the  two  most  projecting  points  of  the  edde&     Tliii  ii 
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Pis.  1.  SydliOi»»  amumniM.  3.  H.  Americamu.  3.  H.t  mtnm*.  4.  Kpnitaf. 
In  them  dugrama  a  reprBieiitH  ilie  rate  of  tapering  of  (be  shell  on  Uie  Tentnl 
■ide;  !>,  tbe  traiuTerse  sectioa  (except  iaZb,  whidi  ia  the  inner  Buifkce  of  u 
operculum  eiUarged  two  diBmeten).  The  amall  figure  in  3  a  repraeeau  the  spkel 
portion  of  B  ipedmeB.  H.  B. — AU  tliew  Bpedes  TUy  ttightlj  in  the  late  of 
tapering. 

nometimes  close  to  the  ventral  side,  as  in  fig.  2.  The  '*  depth " 
is  the  distance  between  the  median  line  of  the  ventral  side  and 
the  dorsum,  and  is  at  right  angles  to  the  width.  That  part  of 
the  ventral  side  which  projects  beyond  the  aperture  is  the 
"lower  Up."  The  "ventral  limb"  of  the  operculum  ia  that 
aide  which  is  in  contact  with  the  lower  lip,  when  the  opercu- 
lum is  in  place,  in  the  aperture.  The  "dorsal  limb"  la  the 
opposite  side  of  the  operculum,  in  contact  with  the  dorsum. 
In  some  of  the  opercula  there  is  a  point  around  which  the  sur- 
face markings  are  arranged  concentrically ;  this  is  the  "  nucleus." 
The  following  species  occur  in  the  pebbles  and  boulders  of  a 
*  Bztncted  ttoto  the  Oaiwdita  Natursliat  of  December,  18T1. 
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conglomerate  which  constitutes  an  important  formation  on  the 
south  shore  of  the  St  Lawrence,  below  Quebec.  The  age  of 
the  rock  in  which  these  pebbles  are  found,  is  not  yet  certainly 
determined,  but  it  is,  at  all  events,  near  that  of  the  Potsdam. 

H.  communis. — This  species  attains  a  length  of  about  eigh- 
teen lines,  although  the  majority  of  the  specimens  are  from  ten 
to  fifteen  lines  in  length.  The  ventral  side  is  flat  (or  only 
slightly  convex)  for  about  two-thirds  the  width,  and  then 
rounded  up  to  the  sides.  The  latter  are  uniformly  convex. 
The  dorsum,  although  depressed  convex,  is  never  distinctly 
flattened,  as  is  the  ventral  side.  ^The  lower  lip  projects  for- 
ward for  a  distance  equal  to  about  one- fourth  or  one-third  the 
depth  of  the  shell  in  a  specimen  whose  width  is  three  lines, 
the  depth  is  two  lines  and  a  half 

The  operculum  is  nearly  circular,  gently  but  irregularly  con- 
vex externally,  and  concave  within.  The  ventral  limb  is  seen 
on  the  outside  as  an  obscurely  triangular,  slightly  elevated 
space,  the  apex  of  the  triangle  being  situated  nearly  in  the  cen- 
ter of  the  operculum.  The  base  of  the  triangle  forms  the  ven- 
tral margin.  This  limb  occupies  about  one-third  of  the  whole 
superficies  of  the  external  surface.  The  remainder,  constitut- 
ing the  dorsal  limb,  is  nearly  flat,  slightly  elevated  from  the 
margin  toward  the  center.  On  each  side  of  the  apex  of  the  ven- 
tral limb  there  is  a  slight  depression,  running  from  the  nucleus 
out  to  the  edge.  On  the  inside  there  is  an  obscure  ridge,  cor- 
responding to  each  one  of  the  external  depressions.  It  is  most 
prominent  where  it  reaches  the  edge.  These  two  ridges  meet 
at  the  center,  and  divide  the  whole  of  the  inner  surface  of  the 
operculum  into  two  nearly  equal  portions. 

The  surface  of  the  operculum  is  concentrically  striated.  The 
shell  itself  in  some  of  the  specimens  is  covered  with  fine  longi- 
tudinal strisB,  from  five  to  ten  in  the  width  of  a  line.  The  shell 
varies  in  thickness  in  different  individuals.  In  some  it  is  thin 
and  composed  of  a  single  layer,  but  in  others  it  is  much  thick- 
ened by  concentric  laminae,  and  thus  approaches  the  structure 
of  a  SaUerella.  There  are  also  fine  engiraling  striae,  and  some- 
times obscure  sub-imbricating  rings  of  growth. 

This  species  has  been  found  at  Bic  and  St.  Simon. 

Fig.  1  i,  representing  the  transverse  section,  is  not  so  dis- 
tinctly flattened  on  the  ventral  side  as  it  is  in  most  specimens. 

Collected  by  T.  C.  Weston. 

H.  Americanus. — Length  from  twelve  to  eighteen  lines, 
tapering  at  the  rate  of  about  four  lines  to  the  inch.  Section 
tnanguTar,  the  three  sides  flat,  slightly  convex  or  slightly  con- 
cave, the  dorsal  and  lateral  edges  either  quite  sharp  or  acutely 
rounded.  Lower  lip  rounded,  projecting  about  two  lines  in  full- 
▲m.  Joub.  Soi.— Thibd  Sbriu,  Vol.  m,  Na  17.— Mat,  1872, 
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ffrown  individuals.  Surface  finely  striated,  the  striie  carving 
forward  on  the  ventral  sides,  and  passing  upward  on  the  sides 
at  nearly  a  right  angle,  curve  slightly  backward  on  the  dorsum. 
In  a  specimen  eighteen  lines  in  length,  the  width  of  the  aper« 
ture  is  about  six  lines  and  the  depth  about  four,  the  propcn^ 
tions  being  slightly  variabla 

The  operculum  has  a  very  well-defined  conical  ventral  limb, 
the  apex  of  which  is  situated  above  the  oenter,  or  nearer  the 
dorsal  than  the  ventral  side.  The  dorsal  limb  forms  a  flat  mar 
gin,  and  is  so  situated  that  when  the  operculum  is  in  place,  the 

i>lane  of  tiiis  fiat  border  must  be  nearly  at  right  anKiea  to  the 
ongitudinal  axis  of  the  shell  In  an  operculum  six  fines  wide, 
the  neiffht  of  the  lower  limb  to  the  apex  of  the  cone  is  two  and 
a  half  unes,  and  the  width  of  the  fiat  border,  which  oonstitateB 
the  dorsal  limb,  about  one  lina 

This  species  occurs  at  Bic  and  St  Simon ;  also  at  Troy,  N. 
Y.,  where  it  has  been  found  abundantly  bv  Mr.  S.  W.  Ford  of 
that  city.  It  is  Theoa  triangtdaris  of  Hall,  PaL  N.  Y.,  vol  i., 
p.  218,  1847.  As  that  name  was  preoccupied  by  a  species  pre- 
viously described  by  CoL  Portlock,  OeoL  Kep.  on  Londonderrj, 
p.  876,  pi.  28  A,  figa  8a,  86,  8c,  1848,  it  must  be  changed.  It 
IS  a  very  abundant  s[)ecies,  and  varies  a  ffood  deal 

The  Canadian  specimens  were  collected  bv  T.  G  Weston. 

jGT.  micans. — This  is  a  lor^,  slender,  cylinorical  species,  with 
a  nearly  circalar  section.  The  rate  of  tapering  is  so  small,  that 
it  amounts  to  scarcely  half  a  line  in  length  of  eighteen  lines, 
where  the  width  of  the  tube  is  from  one  to  two  lines.  The  lai^- 
est  specimen  collected  is  two  and  a  half  lines  wide  at  the  larger 
extremity,  and  if  perfect  would  be  four  or  five  inches  in  length. 

The  operculum  does  not  show  distinctly  a  division  into  a  dor- 
sal and  ventral  limb.  It  is  of  an  ovate  form,  depth  somewhat 
? greater  than  the  width,  the  nucleus  about  one-third  the  depth 
rom  the  dorsal  margin.  Externally  it  is  gently  concave  in  the 
ventral  two-thirds  of  the  surface;  a  space  around  the  nucleus  is 
convex,  and  finely  striated  concentrically.  On  the  inner  sur- 
face there  is  a  small  pit  at  the  dorsal  third  of  the  depth,  indica- 
ting the  position  of  the  nucleus.  From  this  point  radiate  t^n 
elongate  ovate  scars,  arranged  in  the  form  of  a  star,  the  rays 
toward  the  ventral  side  being  the  longest  None  of  these  sears 
quite  reach  the  margin. 

The  shell  and  operculum  are  thin  and  of  a  finely  lamellar 
structure,  smooth  and  shining. 

Occurs  at  Bic  and  St  Simon ;  also  at  Troy,  N.  Y. 

Collectors,  T.  C.  Weston  and  S.  W.  Ford! 

Sometimes  numerous  small  specimens,  from  half  a  line  to  three 
lines  in  length,  are  found  with  the  operculum  on  the  same  slab. 

This  shell  appears  to  me  at  present  to  constitute  a  new  genus, 
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differing  from  the  majority  of  the  species  of  Syolithes  in  its  cir- 
cular section,  the  operculum  not  divided  into  dorsal  and  ventral 
limbs,  and  in  the  remarkable  system  of  muscular  impressions  on 
the  interior.  Barrande  has  figured  an  operculum  of  the  same 
type,  differing  from  this  in  having  only  three  instead  of  five 
pairs  of  impressions.  They  are,  however,  arranged  on  the  same 
plan  in  botn  the  Canadian  and  Bohemian  species.*  It  is  possi- 
ble that  our  species  may  be  a  Salterella. 

H.  princepa. — Shell  lai^e,  sometimes  attaining  a  length  of 
three  or  four  inches,  tapering  at  the  rate  of  about  three  Imes  to 
the  inch.  In  perfectly  symmetrical  specimens,  the  transverse 
section  is  nearly  a  semicircle,  the  ventral  side  being  almost  flat, 
usually  with  a  slight  convexity,  and  the  sides  and  the  dorsum 
uniformly  rounded.  In  many  of  the  individuals,  however,  one 
aide  is  more  abruptly  rounded  than  the  other,  in  consequence  of 
which  the  median  line  of  the  dorsum  is  not  directly  over  that  of 
the  ventral  side,  and  the  specimen  seems  distorted.  This  is  not 
the  result  ol'  pressure,  but  is  the  original  form  of  the  shell. 
Sometimes,  also,  there  is  a  rounded  groove  along  the  median  line 
of  the  dorsum.  The  latter  is  somewhat  more  narrowly  rounded 
than  the  sides.  Lower  lip  uniformly  convex,  and  projecting 
about  three  lines  in  a  large  specimen.  Surface  with  fine  strise 
and  small  sub-imbricating  ridges  of  growth.  These  curve  for- 
ward on  the  ventral  side.  In  passing  upward  on  the  sides,  they 
at  first  slope  backward  from  the  ventral  edge,  and  then  turn 
upward  and  pass  over  the  dorsum  at  a  right  angle  to  the  length. 

When  the  width  of  the  aperture  is  seven  lines,  the  depth  is 
about  five.     The  operculum  has  not  been  identified. 

Collected  by  T.  C.  Weston  at  Bic  and  St  Simon. 
Genus  Obolella  Billings. 


Hg.  6.  iDterior  of  Che  yeotral  tbItc  o(  0  gemma  enlarged  about  five  diame 
ters.  aa,  the  two  smalt  scan  at  tlje  hm^  bb  tlie  two  central  Biara  c,  the  small 
pit  near  the  hioge ;  dil,  the  two  pnncipal  muscular  scars    g,  the  groove  in  the  aroa 

6.  Interior  of  the  ventrnl  valve  of  0.  deaguamala  Hall,f  enlarged  2f  diameters. 

1.  Interior  of  the  ventral  valve  of  Obohts  Apolliraa  Eichwald,  copied  from 
Davidson's  "Introduction  to  the  study  of  the  fossil  Brachiopoda." 

•  SjBteme  Silurian,  to.,  vol.  iii,  pi.  B,  flg.  16  B,  aQd  fig.  1 

4.  V -J  »...,_  .  * .  iH,...!.  dmrn  fot  me  bj  Tboi.  Dullduii. „ 

B  orlflDal  locklltj  of  the  apeclH,  Troj,  K 


BngraTca  (torn  ■  flgnre  Uailli  <lr»wn  fot  me  bj  Tboi.  Dulldun.  E«g..  F.ItS.,  ot  BrldKai 
gana.    Tbeap«lDicn]a(roDiAe  orlflDal  lockUtr  or  the  ■pecM.Tr^TV.Y.    CallMMd^j  1 
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Oeneric  Ohcuraetere. — Shell  unarticnlated,  ovate  or  sab-oiUc- 
ular,  lenticular,  smooth,  coDcentrically  or  radiately  striated, 
Bometimes  reticulated  by  both  radiate  and  concentric  stria 
Ventral  valve  with  a  solid  beak  and  a  small  more  or  less  dk- 
tinctly  grooved  area.  In  the  interior  of  the  ventral  valve  thoe 
are  two  elongated  sub-linear  or  petaloid  muscular  impreflsionfl, 
which  extena  irom  near  the  hinge  line  forward,  sometimcB  to 
points  in  front  of  the  mid-length  of  the  shelL  These  are  either 
straight  or  curved,  parallel  with  each  other  or  diverging  towani 
the  m>nt  Between  these,  about  the  middle  of  the  shell,  is  a 
pair  of  small  impressions,  and  close  to  the  hin^  line  a  third 
pair,  likewise  small,  and  often  indistinct  There  is  also,  at  lent 
m  some  epecies,  a  small  pit  near  the  hinge  line,  into  which  the 
ffroove  ot  the  area  seems  to  terminate.  In  the  dorsal  valve 
uiere  are  six  impressions  corresponding  to  those  of  the  ventnl 
valve,  and  sometimes  an  obscure  rounded  ridge  along  ib» 
median  line. 

If  we  compare  the  interior  of  the  ventral  valve  of  an  ObokBa 
with  that  ot  Obohu  ApoUinie,  we  see  that  there  are  six  musca- 
lar  impressions  in  each,  but  not  arranged  in  the  same  maimer. 
The  two  small  scars  €uij  at  the  hinge  line,  are  most  probablv  tlie 
same  in  both  genera.  The  two  lateral  scars  bb  of  Obohu  nave 
no  homologue  in  ObokOa^  unless  they  be  represented  by  the 
two  laige  ones  dd.  Should  this  be  the  case,  however,  the  great 
diflference  in  their  position  would  no  doubt  be  of  generic  valua 
I  think  it  more  probable  that  the  laige  scars  dd  of  ObokOa  rep- 
resent the  central  pair  cc  of  Obolus,  Again,  Eichwald  says  that 
in  the  interior  of  the  ventral  valve  of  0,  ApoUinis  there  is  a 
longitudinal  septum  (shown  in  the  above  fig.  7  at  s\  which  sep- 
arates the  two  adductors  cc,  and  extends  to  the  cardinal  groove 
(I  suppose  he  means  the  groove  g  on  the  area\*  No  such  sep- 
tum occurs  in  any  species  of  Obolellu.  I  nave  not  seen  any 
description  of  the  dorsal  valve  of  the  0.  ApolUnia  sufficiently 
perfect  to  aflford  a  means  of  comparison  with  that  of  OboMla, 
out  the  differences  in  the  ventral  valve  alone  are  so  great  that 
the  two  genera  can  scarcely  be  identical.  They  are,  however, 
closely  related,  and  occur  m  nearly  the  same  geological  horizon. 

In  the  rocks  below  Quebec  and  at  the  Straits  of  Belle  Isle,  we 
find  the  following  species  of  Oholella: — 

1.  0.  desquamata  Hall,  =  Avicula  ?  desquamata^  PaL  N.  Y., 
vol.  i,  p.  292,  pi.  80,  fig.  2.     Occurs  at  Troy,  N.  Y. 

2.  O.  crassa  Hall,  =  Orbicuh  f  crassa^  op.  cit  p.  299,  pi.  79, 
fig.  8.     Ctecurs  at  Troy. 

*  Speaking  of  the  adductors,  he  says:  "  Une  cr^te  longitudinal  occupe  le  vaSita 
dea  dernidres  impressions  et  arrive  jusqu'au  sillon  cardinal**  (Lethea  Roaaioa,  foL 
i,  p.  926). 
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8.  0.  coelata  Hall,  =  Orbicula  codata^  op.  cit  p.  290,  pL  79,  fig. 
9.     Occurs  at  Troy. 

4.  0,  gemma^  n.  sp. 

5.  0,  circe,  n.  sp. 

6.  0.  chromatica  Billings  ;  has  been  found  as  yet  only  at  the 
Straits  of  Belle  Isla 

The  following  are  new  species : 

O.  ^emmo.-— Shell  very  small,  about  two  or  three  lines  in 
length,  ovate,  both  valves  moderately  convex  and  nearly 
smooth.  Ventral  valve  ovate,  the  anterior  margin  broadly 
rounded,  with  sometimes  a  portion  in  the  middle  nearly  straight ; 
greatest  width  at  about  one-third  the  length  fix)m  the  front, 
thence  tapering  with  gently  convex  or  nearly  straight  sides  to 
the  beak,  which  is  acutely  rounded.  The  area  is  about  one- 
fifth  or  one-sixth  the  whole  length  of  the  shell,  with  a  compar- 
atively deep  groove,  which  extends  to  the  apex  of  the  beak. 
The  dorsal  valve  is  nearly  circular,  obscurely  angular  at  the 
beak,  and  rather  more  broadly  rounded  at  the  front  margin 
than  at  the  sides. 

In  the  interior  of  the  ventral  valve  there  are  two  small  mus- 
cular impressions  of  a  lunate  form,  close  to  the  cardinal  margin, 
one  on  each  side  of  the  median  line.  A  second  pair  consists  of 
two  elongate  sub-linear  scars,  which  extend  from  the  posterior 
third  of  the  length  of  the  shell  to  points  situated  at  about  one- 
fourth  the  length  from  the  front  margin.  These  scars  are  nearly 
straight,  parallel  or  slightly  diverging  forward,  and  divide  the 
shell  longitudinally  into  three  nearly  equal  portions.  Between 
them,  about  the  middle  of  the  shell,  are  two  other  small 
obscurely  defined  impressions.  There  is  also  a  small  pit  close 
to  the  hinge  line  and  in  the  median  line  of  the  shell.  In  the 
interior  of  the  dorsal  valve  there  is  an  obscure  rounded  ridge 
which  runs  fix)m  the  beak  along  the  median  line  almost  to  the 
fix>nt  margin.  Close  to  the  hinge  line  there  is  a  pair  of  small 
scars,  one  on  each  side  of  the  ridge.  The  other  impressions  in 
this  valve  have  not  been  made  out 

The  surface  of  both  valves  is  in  general  nearly  smooth,  but 
when  well  preserved  shows  some  obscure  concentric  striee. 

This  species  is  closely  allied  to  0.  chromatica,  the  species  on 
which  the  genus  was  founded,  only  differing  from  it,  so  far  as 
the  external  characters  are  concerned,  in  being  much  smaller, 
and  the  beak  of  the  ventral  valve  more  extended. 

Occurs  at  Bic  and  St  Simon.     Collected  by  T.  C.  Weston. 

0.  circe. — Ovate,  front  and  sides  uniformly  rounded,  poste- 
rior extremity  more  narrowly  rounded  than  the  front,  length 
and  width  about  equal,  greatest  width  at  the  mid-length,  rather 
strongly  and  uniformly  convex,  surface  nearly  smooth,  but 
with  fine  concentric  striae.     Length  seven  lines,  width  a  little 


358  E.  Billings — New  Species  of  Paleozoic  Fossils. 

less.  The  rostral  portion  of  the  shell  is  much  thickened  for 
about  one-fifth  the  length,  and  in  this  part  there  is  a  deep  and 
wide  groove.  In  front  of  the  thickened  portion  the  muscular 
impressions  are  indistinctly  seen,  but  appear  to  be  formed  od 
the  same  plan  as  those  of  the  ventral  valve  of  the  genus. 

The  above  description  is  drawn  up  on  one  exterior,  and  sev- 
eral interiors  of  the  same  valve,  apparently  the  ventral  valve. 
The  exterior  is  very  like  that  of  0.  desquamata^  and  is  of  the 
same  size,  but  the  interior  shows  it  to  be  an  entirely  distinct 
species. 

Length  of  the  largest  specimen  seen,  seven  lines ;  width  about 
the  same,  or  slightly  less. 

Occurs  at  Trois  Pistoles.     Collected  by  T.  C.  Weston. 

P/cUyceras  primoevum, — Shell  minute,  consisting  of  about  two 
whorls,  which  as  seen  from  above  are  ventricose,  but  most  nar- 
rowly rounded  at  the  suture :  the  inner  whorl  scarcely  elevated 
above  the  outer.  The  under  side  is  not  seen  in  the  specimen. 
Diameter,  measured  from  the  outer  lip  across  to  the  opposite 
side,  one  line  ;  width  of  last  whorl  at  the  aperture,  about  one- 
third  of  a  line. 

Collected  at  Bic  bv  T.  C.  Weston. 

Pvposed  new  genus  of  Brachiopoda. 

Genus  Monomerella,  gen.  no  v. 

Oeneric  characters, — Shell  unarticulated,  ovate  or  orbicular; 
ventral  valve  with  a  large  area  and  with  muscular  impressions 
like  those  of  Trimei-eUa.  Dorsal  valve  with  muscular  impres- 
sions in  the  central  and  posterior  portion  of  the  shell,  nearly 
like  those  of  Oholus.  In  the  ventral  valve  there  is  only  a  sin- 
gle  septum,  which  extends  from  the  cardinal  line  a  greater  or 
less  (tistance  forward.  There  are  two  cavities  in  the  shell 
beneath  the  area.  In  the  dorsal  valve  there  are  no  cavities  in 
the  shell.  The  main  difference  between  this  genus  and  Trime- 
rella  are,  thus,  as  follows : — 

Trimerella. — Cavities  in  both  valvea 

Monomerella, — Cavities  in  the  ventral  valve,  but  none  in  the 
dorsal. 

The  above  description  is  intended  to  be  merely  intrcxluctorv. 
As  Mr.  Davidson  will  soon   fully  describe  and   illustrate  the 

a. 

genus  from  both   Canadian  and  Swedish  specimens,    no  more 
need  be  said  about  it  here. 

This  genus  was  discovered  in  the  spring  of  1871,  at  Hespelar, 
Ontario,  in  the  Guelph  limestone,  by  T.  C.  Weston.  Before 
venturing  to  describe  it,  I  sent  a  specimen  to  Mr.  Davidson,  and 
on  returning  it  he  stated  that  he  considered  it  to  be  a  new  genus, 
"very  closely  allied  to  Trimerella'^  Lately  I  receiv^ed  a  letter 
from  him  in  which  he  states  that  he  has  obtained  the  same  genus 
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from  Wisby,  Island  of  Gothland,  and  he  requested  me  to  name 
it,  as  he  was  about  to  publish  the  Swedish  specie& 

We  have  two  distinct  species,  both  occurring  in  the  Guelph 
limestone.  This  formation  I  consider  to  be  about  the  age  of 
the  Aymestry  limestone  of  the  English  geologists.  I  shall  char- 
acterize our  species  briefly  as  follows.  Full  descriptions  and 
figures  will  be  given  hereafter. 

Af.  prisccu — Ventral  valve  ovate,  greatest  width  at  about  the 
anterior  third  of  the  length,  thence  tapering  with  gently  convex 
sides  to  the  narrowly  rounded  beak;  front  margin  broadly 
rounded ;  septum  about  one-third  the  length  of  the  shell.  Dor- 
sal valve  about  one-fourth  shorter  than  the  ventral,  and  more 
broadly  rounded  at  the  anterior  extremity.  On  a  side  view  the 
outline  of  the  ventral  valve  would  be,  so  far  as  we  can  judge 
from  a  cast  of  the  interior,  somewhat  straight,  or  only  gently 
arched  from  the  beak  to  the  front  margin.  The  dorsal  valve, 
on  the  other  hand,  is  rather  strongly  convex,  most  prominent 
in  the  anterior  half.  It  is  evident  that  the  general  cavity  of 
the  shell  of  the  dorsal  valve  extends  a  short  distance  under  the 
area. 

Length  of  ventral  valve,  eighteen  lines ;  greatest  width,  thir- 
teen or  fourteen  lines ;  length  of  dorsal  valve  about  fourteen 
lines.  There  are  some  fragments  in  the  collection  which  indi- 
cate a  larger  size. 

Occurs  in  the  Guelph  limestone  at  Hespelar,  Ontario.  Col- 
lected by  T.  C.  Weston. 

Af.  orbicularis. — Broadly  ovate,  nearly  circular,  lenticular, 
both  valves  moderately  convex ;  septum  about  one-third  the 
length.  The  casts  seem  to  show  that  a  thin  plate  extends  for- 
ward a  short  distance  from  the  cardinal  edge,  supported  by  the 
septum.  The  length  and  width  appear  to  be  about  twelve  or 
fifteen  lines. 

Occurs  with  J/,  prisca.     T.  C.  Weston,  collector. 

Both  Trimerella  and  Monomerella  are  sub-genera  of  Obolus. 

There  is,  beside  the  above,  a  third  group  which  difiers  from 
the  other  two  in  having  no  cavities  in  either  valve.*  It  includes 
the  species  I  have  called  Obolus  Canadefisis  and  0.  Oaltensis. 
For  this  group  I  would  propose  the  name  Obolellina.  It 
diflfers  fix)m  Obolus  ApolUnis  m  the  form  of  the  area  of  the  ven- 
tral valve,  and  in  having  a  small  pair  of  muscular  impressions 
in  the  dorsal  valve,  in  front  of  the  large  central  pair.     In  all 

*  Since  the  above  was  published  in  the  Can.  Nat,  in  Dec.  last  I  have  ascer- 
tained that  cavities  may  exist  both  in  Manomerdla  and  Obolellina.  Where  they  do 
occitr,  however,  in  species  of  these  yrenera,  they  are  small  or  rudimentary  as  com- 
pared with  their  proat  size  in  Trimerdla.  They  occur  ia  some  iadivduals  of  0. 
GaUensia,  but  not  in  others.  When,  therefore,  they  are  only  slij^htly  developed, 
they  are  not  even  of  specific  value.  But  when  very  large,  they  may  be  of  sub- 
generic  importance. 
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three  of  these  sub-genera  there  are  species  which  have  the  large 
muscular  impressions  of  the  ventral  valve  obliquely  striated  or 
grooved.  Tnis  seems  to  show  that  the  muscles  were  not  single, 
but  composed  of  several  bands.  The  three  genera  pass  gradu- 
ally into  each  other,  and  yet  I  think  some  sort  of  a  subdivision 
is  required.  It  seems  almost  absurd  to  place  such  shells  as  71 
granais  and  0.  Canadensis  in  the  same  generic  group. 

Proposed  new  genus  of  Pteropoda. 

Genus  Hyolithellus,  gen.  nov. 

Since  the  sheet  containing  the  description  of  Hyolithes  micans 
was  printed  oflF,  I  have  arrived  at  the  conclusion  that  a  new 
genus  for  its  reception  should  be  instituted.  I  propose  to  call 
it  Hyolithellus,  It  diflfers  from  Hyolithes^  in  its  long  slender 
form  and  in  the  peculiar  structure  of  its  operculum. 

Montreal,  23d  March,  1872. 


Art.  XLVnL — Preliminary  Description  of  Hesperornis  RE- 
GALIS,  with  Notices  of  four  other  new  JSpecies  of  Cretaceous  Birds; 
by  O.  C.  Marsh. 

The  few  remains  of  birds  hitherto  described  from  the  Creta- 
ceous deposits  of  this  country,  although  of  much  interest,  all 
pertained  to  comparatively  small  species,  and  belonged,  appar- 
ently, to  families  still  existing.*  It  is  fortunate,  therefore,  that 
the  existence  of  a  fossil  bird,  so  large  and  remarkable  as  the 
one  that  forms  the  subject  of  the  present  description,  should 
first  be  made  known  by  the  discovery  of  such  important  parts 
of  a  skeleton,  as  to  afford  ample  material  for  the  determination 
of  its  affinities.  This  interesting  discovery  has  already  been 
announced  in  this  Journal,  and  the  name,  Hesperornis  regah's^ 
proposed  by  the  writer  for  the  species  thus  represented.f  The 
present  paper  is  preliminary  to  a  full  description,  with  illustra- 
tions, now  in  course  of  preparation.  The  other  species  briefly 
described  in  this  article  are  likewise  of  interest,  as  they  add 
some  new  forms  to  the  limited  avian  fauna  heretofore  found  in 
the  Cretaceous  beds  of  the  Atlantic  coast. 

Hesperornis  regalis^  gen.  et  sp.  nov. 

The  remains  of  this  species  at  present  known  consist  of  por- 
tions of  one  skeleton,  including  the  nearly  entire  posterior 
limbs,  from  the  femur  to  the  terminal  phalanges,  parts  of  the 
pelvis,  several  cervical  and  caudal  vertebrae,  and  numerous  ribs, 

♦  This  Journal,  vol  xlix.  p.  205,  March,  1870.        f  ^^^'  ^h  P-  ^%  Jaa-i  18t2. 
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all  in  excellent  preservation.  Fragments  of  four  other  indi- 
viduals were  also  found  by  the  writer,  which  agree  essentially 
with  the  corresponding  parts  of  the  more  perfect  skeleton.  An 
examination  of  these  various  remains  soon  makes  it  evident  that 
they  represent  a  gigantic  swimming  bird,  having  its  nearest 
living  allies  probably  in  the  ColymbidoBj  but  diflfering  widely  in 
many  respects  from  that  group,  and  from  all  other  known  birds, 
recent  and  extinct 

The  femur  is  unusually  short  and  stout,  much  flattened 
antero-posteriorly,  and  the  shafl  curved  forward.  It  some- 
what resembles  in  form  the  femur  of  Golymhus  torquatus  Briin., 
but  the  great  trochanter  is  proportionally  much  less  developed  in 
a  fore-and-aft  direction,  and  the  shaft  is  much  more  flattened. 
The  tibia,  or  tibia-tarsus^  is  straight  and  elongated.  Its  proxi- 
mal end  has  a  moderately  developed  cnemial  process,  with  an 
obtuse  apex.  The  epi-cnemial  ridge  is  prominent,  and  con- 
tinued distally  about  one-half  the  length  of  the  shaft.  The 
distal  end  of  the  tibia  has'bn  its  anterior  face  no  ossified  supra- 
tendinal  bridge,  differing  in  this  respect  from  all  known  aquatic 
birds.  The  fibula  is  well  developea,  and  resembles  that  of  the 
Divers. 

The  tarso-metatarsal  bone  is  much  compressed  transversely, 
and  resembles  in  its  main  features  that  of  Colymbus.  On  its 
anterior  face  there  is  a  deep  groove  between  the  third  and 
fourth  metatarsal  elements,  bounded  on  its  outer  margin  by  a 
prominent  rounded  ridge,  which  expands  distally  into  the  n'ee 
articular  end  of  the  fourth  metatarsal.  This  extremity  projects 
far  beyond  the  other  two,  and  is  double  the  size  of  either,  thus 
showing  a  marked  difference  from  any  known  recent  or  fossil 
birds.  There  is  a  shallow  groove,  also,  between  the  second  and 
third  metatarsals,  which  tiiken  in  connection  with  the  deeper 
one,  made  the  specimen  appear,  while  still  in  the  rock,  as  if  its 
main  elements  were  separate.  The  second  metatarsal  is  much 
shorter  than  the  third  or  fourth,  and  its  trochlear  end  resembles 
in  shape  and  size  that  of  the  former.  The  existence  of  a  hallux 
is  indicated  by  an  elongated  oval  indentation  on  the  inner 
margin  above  the  articular  face  of  the  second  metatarsal  The 
free  extremities  of  the  metatarsals  have  the  same  oblique 
arrangement  as  in  the  Colymbidoij  to  facilitate  the  forward 
stroke  of  the  foot  through  the  water.  There  are  no  canals  or 
even  grooves  for  tendons  on  the  posterior  face  of  the  proximal 
end,  as  in  the  Divers  and  most  other  birds;  but  below  this 
there  is  broad,  shallow  depression,  extending  rather  more  than 
half  way  to  the  distal  extremity. 

The  phalanges  of  the  large,  external  toe  are  very  peculiar,  = 
althougn  an  approach  to  the  same  structure  is  seen  in  the  genus 
Podiceps.     On  the  outer,  inferior  margin  they  are  all  deeply  exca- 
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vated.  The  first,  second  and  third  have,  at  their  distal  ends,  a 
single,  oblique,  articular  face  on  the  inner  half  of  the  extremity, 
ana  the  outer  portion  is  produced  into  an  elongated,  obtuse 
process,  which  fits  into  a  corresponding  cavity  in  the  adjoining 
phalanx.  This  peculiar  articulation  prevents  flexion  except  in 
one  direction,  and  greatly  increases  the  strength  of  the  joints. 
The  terminal  phalanx  of  this  toe  was  much  compressed.  The 
third,  or  middle,  toe  was  greatly  inferior  to  the  fourth  in  size, 
and  had  slender,  compressed  phalanges,  which  correspond 
essentially  in  their  main  features  with  those  of  modem  Divers. 
The  phalanges  of  the  first  and  second  toes  of  the  present  speci- 
men are  wanting. 

Portions  of  the  pelvis,  found  with  the  posterior  limbs  in 
three  of  the  specimens,  indicate  that  the  illia  were  separated 
from  each  other,  and  not  very  firmly  ossified  to  the  sacral  ver- 
tebrae. The  acetabulum  was  covered  with  a  thick  cushion  of 
cartilage,  as  in  Apteryx^  and,  at  its  upper  margin,  the  anterior 
and  posterior  extensions  of  the  illia,  if  both  existed,  were  dis- 
connected, or  unossified  at  their  union. 

The  cervical  and  caudal  vertebrae  preserved  pi-esent  no  fea- 
tures deserving  of  speciaj  mention  in  this  preliminary  notice. 
The  latter  are  numerous,  but  apparently  not  much  in  excess  of 
those  in  some  modern  birds.  Unfortunately,  no  portions  of  the 
skull  were  recovered.  The  femur  and  tibia  have  very  thick, 
compact  walls,  and  do  not  appear  to  have  been  pneumatic. 
The  tarso-metatarsals  and  the  phalanges  were  nearly  or  quite 
solid. 

Measwrtmtrds. 

Length  of  right  femur, 98* 

Transverse  diameter  of  proximal  end, 63* 

Diameter  of  articular  head, 18'6 

Transverse  diameter  of  shaft,  at  middle, 22* 

Antero-posterior  diameter, 19'2 

Transverse  diameter  of  distal  end, 63*5 

Length  of  right  tibia, 316* 

Transverse  diameter  of  proximal  articulation, 38' 

Length  of  cnemial  process, 22* 

Transverse  diameter  of  shaft,  at  middle, 29* 

Transverse  diameter  of  distal  end, 32* 

Antero-posterior  extent  of  outer  condyle, 82' 

Antero-posterior  extent  of  inner  condyle, 22* 

Length  of  right  tarso-metatarsal, 137' 

Length  to  distal  end  of  third  metatarsal, 130* 

Length  to  distal  end  of  second  metatarsal, 116* 

Transverse  diameter  of  proximal  articulation, 36* 

Least  transverse  diameter  of  shaft, 15* 

Transverse  diameter  of  distal  end  of  fourth  metatarsal,..   10* 
Transverse  diameter  of  third  metatarsal, S'o 
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Transverse  diameter  of  second  metatarsal, 8* 

Licngth  of  proximal  phalanx  of  fourth  toe, 46' 

Leni^th  of  second  phalanx, 39*5 

Length  of  third  phalanx, 40' 

Length  of  proximal  phalanx  of  third  toe, 41* 

The  various  remains  of  the  present  species  already  discovered 
belonged  to  five  individuals,  which  diftered  but  little  in  size,  or 
in  any  important  particulars.  Taking  the  great  Northern  Diver 
{Colt/mbus  torquatus  Briin.)  as  a  standard  of  comparison  for  the 
portions  that  are  wanting,  the  skeleton  of  Hesperomis  regalis 
would  measure  about  five  feet  and  nine  inches  from  the  apex 
of  the  bill  to  the  extremities  of  the  toes. 

The  affinities  of  Hesperomis  have  already  been  mentioned. 
/The  characters  given  in  the  above  description  show  plainly  that, 
although  a  comprehensive  type,  it  belongs  in  the  Palmipedes; 
and  while  most  nearly  allied  to  the  Colymbidce,  it  still  difters  so 
widely  from  that  group  in  the  structure  of  the  pelvis  and  pos- 
terior limbs  as  to  demand  a  place  in  at  least  a  separate  family, 
which  may  be  called  Hesperorm'dce, 

All  the  remains  of  the  species  now  known  were  found  by  the 
writer,  last  summer,  in  the  gray  shale  of  the  upper  Cretaceous, 
near  the  Smoky  Hill  River,  in  Western  Kansas. 

Oraculavus  velox,  gen.  et  sp.  nov. 

Among  the  vertebrate  remains  in  the  Yale  Museum,  from  the 
Cretaceous  green-sand  of  New  Jersey,  are  fragments  of  the 
skeletons  of  two  aquatic  birds,  which  apparently  belong  to  the 
same  genus,  although  to  quite  distinct  species.  Both  of  these 
differ  essentially  from  any  recent  birds,  but  are  evidently  most 
nearly  allied  to  the  Cormorants.  The  largest  of  these  birds,  to 
whicn  the  above  specific  ikame  may  be  given,  is  mainly  repre- 
sented, at  present,  by  the  proximal  half  of  a  left  humerus,  in 
ferfect  preservation,  and  hence  a  very  characteristic  specimen, 
n  its  general  features  this  humerus  resembles  that  of  the 
common  Cormorant  {(haculus  carbo  Linn.),  although  indicating 
a  somewhat  smaller  species.  The  articular  head  is  much  more 
compressed  transversely,  its  apex  is  more  prominent,  and  its 
anconal  margin  is  strongly  deflected.  The  median  ridge,  on 
the  anconal  side  below  the  head,  is  rounded  instead  of  angular, 
and  the  ulnar  crest  is  much  less  produced  distally. 

Meastarements. 

Greatest  diameter  of  proximal  end  of  humerus, 23*75  *""• 

Vertical  diameter  of  articular  head, _13' 

Transverse  diameter, 6* 

Proximal  extension  of  head  beyond  ulnar  crest, 4*6 

Least  diameter  of  shaft  below  proximal  extremity, 6* 
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The  specimens  on  which  this  species  is  based  were  found  by 
John  G.  Meirs,  Esq.,  at  Homerstown,  New  Jersey,  in  the  green- 
sand  of  the  upper  Cretaceous,  and  by  him  presented  to  the 
Museum  of  Yaie  College. 

Oraculavus  pumilus,  sp.  nov. 

The  present  species,  which  is  hardly  more  than  one-tbird  the 
size  of  the  preceding,  is  likewise  represented  by  the  proximal 
end  of  a  humerus,  as  well  as  by  some  other  characteristic  remains. 
The  articular  head  in  this  specimen  is  equally  compressed,  and 
shows  the  same  prominent  apex,  but  is  without  the  anconal 
deflection,  which  distinguishes  the  larger  species.  The  lower 
half  of  the  head  is  narrower  transversely,  and  separated  from 
the  internal  trochanter  by  a  wider  notch.  The  median  ridge,, 
moreover,  on  the  anconal  face  is  much  more  acuta 

Measuremenis, 

Greatest  diameter  of  proximal  end  of  humerus, 13'26  ""• 

Vertical  diameter  of  articular  head, 8* 

Transverse  diameter, 4* 

Least  diameter  of  shaft  below  proximal  end, 3'1 

Greatest  diameter  of  metacarpal,  at  distal  end, 5*5 

Least  diameter, 3*75 

The  known  remains  of  this  species  are  from  the  same  locality 
and  geological  horizon  as  the  preceding,  and  were  also  discov- 
ered by  John  G.  Meirs,  Esq. 

Oraculavus  anceps^  sp.  nov. 

The  only  fossil  bird  remains  secured  during  the  explorations 
of  the  Yale  College  party  of  1870  in  the  Cretaceous  beds  of 
Kansas,  although  special  search  for  them  was  made,  was  the 
distal  extremity  of  a  left  metacarpal,  which  is  so  well  preserved 
and  so  characteristic  a  part  of  the  skeleton,  that  it  indicates 
with  considerable  certainty  the  affinities  of  tlie  bird  to  which  it 
belonged.  A  careful  comparison  of  this  specimen  with  the 
corresponding  bone  in  recent  birds  has  made  it  apparent  that 
the  species  was  a  near  ally  of  the  Cormorants,  and  it  may 
thereiore  be  refierred  provisionally  to  the  genus  Gracxtlaais, 
until  further  discoveries  determine  its  ])osition  more  accurately. 
The  specimen  implies  a  species  about  the  size  of  the  Violet- 
green  Cormorant  {Oraculus  violaceus  Gray)  of  the  Pacific  coast, 
and  one  somewhat  larger  than  (rraculavus  velox^  described 
above.  From  the  metacarpal  of  tlie  former  it  diffei's  essentinllv 
in  having  the  articular  face  for  the  external  digit  broader  and 
nearly  flat,  the  face  for  the  small  inner  digit  considerably 
smaller  and  oval  in  outline,  and  the  intervening  tubercle  much 
more  prominent. 
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Mtaswrtmenis. 

Greatest  diameter  of  distal  end, 6*75  "'"'• 

Least  diameter  of  distal  end, 6' 

Transverse  diameter  of  outer  articular  face, 6* 

Vertical  diameter, 2'26 

This  specimen  was  found  by  the  writer  in  the  gray,  upper 
Cretaceous  shale,  on  the  North  Fork  of  the  Smoky  Hill  River, 
in  Western  Kansas. 

Palceotringa  vagans,  sp.  nov. 

The  existence  of  a  new  wadinff  bird  in  the  Cretaceous  green- 
sand  of  New  Jersey  is  plainly  shown  by  an  interesting  fossil 
recently  presented  to  the  Yale  Museum.  The  specimen  is  the 
greater  portion  of  the  shaft  and  distal  end  of  a  left  tibia,  some- 
what injured,  but  with  its  more  characteristic  portions  still 
preserved.  It  indicates  a  bird  somewhat  smaller  than  Palceo- 
tringa litioralisj  described  by  the  writer  from  the  same  locality,* 
but  is  probably  a  closely  allied  form.  From  the  tibia  of  that 
species,  the  present  specimen  may  readily  be  distinguished  by 
the  proportionally  more  narrow  and  shallow  tendinaJ  canal,  on 
the  anterior  face  of  the  distal  end,  and  by  the  more  depressed 
supra-tendinal  bridga  The  trochlear  surface,  also,  on  tne  pos- 
terior side  contracts  more  rapidly,  and  at  its  superior  margin 
passes  directly,  and  not  abruptly,  into  the  shafli. 

Measwremenis. 

Length  of  portion  preserved, 62*    "*"• 

Approximate  width  of  condyles  in  front, 8' 

Width  of  bridge  at  center, 2*1 6 

Transverse  diameter  of  lower  outlet, 1'6 

Transverse  diameter  of  shaft  where  broken, 5* 

Antero-posterior  diameter, 4' 

This  unique  specimen  was  discovered  at  Homerstown,  New 
Jersey,  about  ten  feet  below  the  surface  of  the  marl,  and  was 
presented  to  the  Yale  Museum  by  John  G.  Meirs,  Esq. 

Yale  College,  New  Haveo,  April  10th,  1872. 


c 


Art.  XLIX. — On  a  proposed  method  of  estimating  Ethylic  Alcohol 
when  present  in  Metliylic  Alcohol;  by  M.  Carey  Lea,  Phila- 
delphia. 

While  engaged  in  the  study  of  some  methyl  compounds,  I 
met  with  a  method,  which  has  recently  been  published  in 
England,  for  effecting  the  above  object  with  approximate  cor- 
rectnesa     As  any  simple  means  of  accomplisning  this  result 

*  This  Journal,  vol  xlix,  p.  208,  Mareh,  1870. 
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woiiid  be  useful,  I  have  made  an  examination  of  the  proposed 
method,  which  is  as  follows; 

Methylic  oxalate  is  first  to  be  prepared  from  the  specimen  of 
methylic  alcohol  to  be  examiued,  by  distilling  it  with  sulphuric 
and  oxalic  acids.  After  separating  the  methylic  oxalate  troiu 
the  distillate,  its  melting  jioint  is  to  be  determined,  and  this 
melting  point  is  affirmed  to  6x  approximately  the  quantity  of 
ethylic  alcohol  present,  the  melting  point  bemg  lower  in  pw- 
portion  to  the  ethylie  alcohol  contained  in  the  methylic* 

This  was  tested  as  follows : 

1.  Some  good  wood-spirit,  which  I  had  distilled  over  caustic  soda, 
was  boated  with  oxalic  and  sulphuric  acids,  and  the  cryslats  of 
methylic  oxalate  separated  &om  the  distillate.  It  was  not 
Stated  whether  the  melting  poiut  of  the  crystals  was  to  be  taken 
while  they  were  still  wet,  or  after  drying.  Apparently  the  first 
wa*  intended ;  I  tried,  however,  in  both  ways. 

2.  The  adhering  liquid  was  squeezed  out  as  completely  as  possible 
with  a  spatula,  the  mass  was  liqui&ed  by  he&t,  and  a  thermu- 
metric  bulb  placed  in  it. 

Crystals  first  appeared  at 102°F. 

The  liquid  became  thict  with  crystals  at 100°  F. 

3.  The  crystals  were  nest  taken  out  and  dried  on  blotting  paper; 
as  soon  as  dry  were  tried  a^ain.     Result: 

Crystals  first  appeared  at 128''F. 

The  liquid  became  thick  with  crystals  at 127°  F. 

4.  Nine  volumes  of  the  same  wood-spirit  were  next  mixed  with 
one  volume  of  iiS  pr.  ct  (by  vol.)  alcohol,  and  the  experiment 
repeated. 

5.  The  crystals  of  methylic  oxalate  were  freed  from  adherine 
liquid  as  far  as  could  be  done  by  pressure,  the  mass  was  liqui- 
fied, and  as  it  cooled. 

Crystals  first  appeared  at 98°  F, 

The  liquid  became  thick  with  crystals  at 97°  F, 

6.  These  crystals  were  dried  as  before,  and  then  fiised  and  cooled. 

Crystals  began  to  form  at .  .  _ 128°  F, 

"      became  thick    " 127''F, 

It  thus  appears  that  the  melting  point  of  the  crystals,  if  they 
have  been  dried  on  blotting  paper,  is  precisely  the  same 
whether  prepared  from  methylic  alcohol  nearly  pure,  or  con- 
taining about  ten  per  cent  of  ethylie  alcohol.  &>  that  no  infer- 
ences can  be  drawn  from  this. 

When  the  crystals  have  been  simply  squeezed,  the  congeal- 
ing point  appears  to  be  lower  when  ethylie  alcohol  has  been 

•  A  Uble  bM  been  given  to  show  the  relafion : 
Per  ceot  or  atbjlic  alcohol,     0  Uethylii;  oiuUte  solidiQes  at  or  about  101°F. 
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present,  and  when,  consequently,  the  liquid  which  moistens  the 
crystals  contains  ethylic  oxalate.  But  it  seems  evident  that  the 
congealing  point  will  depend  quite  as  much  on  the  amount  of 
liquid  which  chances  to  be  left  with  the  crystals,  as  upon  the 
purity  of  the  wood-spirit,  so  that  two  operators  working  with 
the  same  materials  would  be  apt  to  get  quite  difiFerent  results. 

Accordingly,  the  congealing  point  attained  at  (5)  compared 
with  the  table  would  indicate  the  presence  of  3-4  per  cent  of 
ethylic  alcohol,  whereas  there  was  present  about  ten  per  cent 
This  conclusion  is  to  be  regretted,  as  the  method,  if  reliable, 
would  have  been  valuable. 

March  2,  1872. 


Art.  L. — Discovery  of  a  New  Planet;  by  Prof  James  C.  Wat- 
son. From  a  letter  to  one  of  the  editors,  dated  Ann  Arbor, 
April  4,  1872. 

I  discovERED  last  night,  in  the  constellation  Virgo,  a  planet 
hitherto  unknown,  of  which  I  have  observed  the  following 
places : 

Ann  Arbor  M  T.  a  6 

1872.     April  3,  12^  20'°  0»         13^  23°»  43-13 

3,  13     61  30           13    23  40*42  —9°  28'  20"-l 

8.  15     13  43           18    23  37-59  —9    27    42  -8 

Hourly  motion,  Ao  z=  —  2»-0  Ad  =  -|-27"-0. 

The  planet  shines  like  a  star  of  the  eleventh  magnitude 


SCIENTIFIC    INTELLIGENCE. 

L  Chemistry  and  Physics. 

I.  On  the  aromatic phosphines, — A.  W.  Hofmann  has  obtained 
the  first  known  members  of  the  series  of  aromatic  phosphines  cor- 
responding to  the  aromatic  ammonias.  When  two  molecules  of 
chloride  of  benzyl,  two  molecules  of  iodide  of  phosphonium,  and- 
one  molecule  of  oxide  of  zinc  are  heated  together  in  a  closed  tube, 
a  white  crystalline  mass  is  formed,  from  which  the  author  obtained 
a  colorless  liquid  boiling  at  180**  C,  and  having  the  formula, 

P  -J  H  ,  which  is  that  of  benzyl-phosphine.  The  liquid  is  in- 
soluble in  water,  but  soluble  in  alcohol  and  ether,  and  yields  a 
crystallized  iodhydrate,  which  has  the  formula  -G^Hj^jFL  The 
corresponding  chlorhydrate  and  bromhydrate  appear  not  to  crys- 
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taOise;  the  platinum  lalt  fomui  a  yellow  insoluble  predfofeata 
Benxyi-phoBphine  is  formed  according  to  the  equation : 

2£!yHyCl+2PHJ+Zne  =  2P€yHy .  HJ+ZnCl^+eH*. 

Dibenzyl-phosphine  remaiuB  in  the  retort  after  distilling  off  the 
volatile  products.  When  pure^  it  forms  brilliant  crystallme  need- 
les, whicn  are  perfectly  free  from  taste  and  smell,  and  Insoluble  in 

water.     Dibenzyl-phosphine,  P  <  'GjK^^  does  not  unite  with  aeida 

or  eren  with  platinic  chloride:  oxygen  exerts  no  action  upon  h 
even  at  a  high  temperature.  Its  formation  is  expressed  by  the 
equation: 

2£!yH,Cl+PH  J+ZnO  =  P(€,H,),HJ+ZnCl,+eH,, 

Besides  these  producti^  the  motheMiquor  of  dibenxyl-phos^iiiie 
contains  a  sticky  body  insoluble  in  alcohol,  iriiioh  appears  to  poi> 
sess  add  properties,  but  which  the  author  has  not  suoceedea  in 
obtaining  m  a  state  of  purity. — Beriehie  der  DmOmshen  OhemU^ 
chen  0€9dUch€rft^  Jahrgana  y,  p.  100.  w.  a 

2.  On  the  produdB  of  iJke  oxidation  of  the  fneihyi-  and  elAyl* 
phoq>kine8. — When  a  slow  current  of  methyl-phosphine  is  con* 
ducted  into  fuming  nitric  acid,  oxidation  takes  place,  accompanied 
by  the  formation  of  a  new  acid,  which  Hofmakit  terms  mono* 
methyl-phosphinic  add.  The  add  ma;^  be  obtained  pure  by  decom- 
posing the  lead  salt  by  sulphydric  acid.  It  is  a  white  orystalfine 
mass  resembling  spermaceti,  which  is  hydroscopic  but  not  deli- 
quescent. It  dissolves  readily  in  water ;  the  solution  reddens  lit- 
mus paper,  and  has  a  pleasant  acid  taste.  The  stability  of  the 
acid  is  remarkable,  as  it  may  be  repeatedly  cyaporated  with  aquft 
regia  without  the  slightest  change.  The  acid  melts  at  105®  C, 
and  may  be,  in  great  measure  at  least,  distilled  without  changa 
Its  constitution  is  expressed  by  the  formula  P(£JiI 3)1X^03  :  it  is 
bibasic  or  diatomic,  and  forms  two  series  of  salts,  which  have 
respectively  the  formulas  P(CH3)lIMe3  and  P(CH3)M,e,. 
Many  of  the  metallic  salts  are  insoluble  or  soluble  with  difficulty. 
Hofmann  describes  the  salts  of  silver,  lead  and  barium.  By  the  ac- 
tion of  nitric  acid  upon  dimethyl-phosphine,  the  author  obtained  a 
second  acid,  which  he  terms  dimethyl-phosphinic  acid,  and  which 
has  the  formula  P('GH3)2H03.  It  is  a  white  crystalline  mass 
resembling  paraffin,  yery  soluble  in  water,  alcohol  and  ether.  The 
crystals  melt  at  76^  C,  and  volatilize  at  a  higher  temperature 
without  decomposition.  The  silver  salt  of  this  acid  has  the  for 
mula  P^£JH3)jjAg02;  it  ])resents  fine  felted  needles  extremelj 
soluble  m  water.  The  barium  and  lead  salts  are  uncrystallioe, 
and  dry  to  clear  masses  like  yamish.  Hofinann  also  briefly  de- 
scribes the  two  corresponding  ethyl-acids,  the  first  being  crystal- 
line, the  second  fluid  even  at  —26°.  The  constitution  of  the  new 
acids  becomes  intelligible  if  we  regard  them  as  deriyatives  from 
orthophosphoric  acid,  in  which  methyl  replaces  hydroxyl,  OH. 
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Thus  we  have  for  the  phosphoruB  and  corresponding  arsenic  series 
the  following  formulas : 

OH  (OH 

Orthophosphoric  acid,  PO  \  OH,  Orthoarsenic  acid,  AsO  \  OH, 

OH  (oh 

Methyl.phosphinicacid,PO  |  OH^  ^^^^^^''    AsO  |  OH^ 

[ OH  [ OH 

Dimethyl-phosphinic      p^  \  ^y>   Kakodylic  acid,  AsO  )  Ch' 

**''**'  /en  /oh 

Trimethyl-pliosphin        p^  (  |J}»    Trimethyl-arein    ^^  j  ^g» 
ox.de,  J^j,»'     oxide,  J  ^jj» 

— Beriehte  der  Deutschen  chem,  OeseUschaft^  Jahrgang  v,  p.  104. 

w.   G. 

8.  On  the  compounds  of  Tungsten. — ^Roscoe  has  communicated 
•  the  results  of  an  elaborate  and  most  successful  study  of  the  com- 
pounds of  tungsten  with  chlorine  and  bromine.  The  author  began 
oy  preparing  pure  metallic  tungsten  by  the  reduction  of  pure 
tangstic  oxide,  WO 3.  The  density  of  the  metal  at  12°  C.  was 
found  to  be  19*261.  Hexachloride  of  tungsten  is  prepared  by 
heating  the  metal  in  a  current  of  dry  chlorine  perfectly  free  from 
air.  The  metal  takes  fire  in  the  gas  at  a  moderate  heat,  and  forms 
a  sublimate  of  dark  violet  crystals,  which  may  be  purified  by 
repeated  distillations  in  an  atmosphere  of  chlorine,  ana  finally  by 
distillation  in  a  current  of  hydrogen.  Pure  hexachloride,  WCl^, 
is  very  slowly  attacked  by  cold  water ;  but  if  traces  of  the  oxy- 
chloride,  WOCl^,  are  present,  it  is  immediately  decomposed  into 
a  green  oxygen  compound.  It  is  easily  soluble  in  bisulphide  of 
carbon,  and  crystallizes  from  the  solution  in  hexagonal  scales. 
Its  melting  point  is  275°  C,  aud  its  point  of  solidification  270°. 
Its  vapor-density  at  440°  C.  was  found  to  be  168-8;  at  350°,  190'6. 
This  points  clearly  to  a  dissociation,  which  experiment  showed 
actually  to  take  place;  the  hexachloride  gives  pentachloride, 
WCI5,  and  free  chlorine. 

By  reducing  the  hexachloride  in  a  current  of  hydrogen,  and 
repeatedly  distilling  the  product  in  the  same  gas,  long,  black, 
bnlliant  needles  of  pure  pentachloride,  WCl^,  are  obtained,  which, 
when  rubbed  to  powder,  have  a  dark  green  color  like  that  of 
potassic  manganate.  The  crystals  are  very  hygroscopic ;  they  fuse 
at  248°  C,  solidify  at  242°  C.,  and  boil  at  276°-6  C.  The  vapor- 
density  at  440°  was  found  to  be  186*2,  the  computed  density  being 
180'7  (H=l).  Hence  the  chloride  contains  one  atom  of  metal 
With  water  it  yields  the  blue  oxide,  WjO^,  and  chlorhydric  acid. 

Tetrachloride  of  tungsten,  WCl^,  remains  as  a  loose,  gray- 
brown,  crystalline  powder  when  the  hexachloride,  or  a  mixture  of 
hexachloride  and  pentachloride,  is  distilled  in  a  current  of  hydro- 

Am.  Joub.  Sol— Third  Sbbibs,  Vol.  in,  No.  17.— Mat,  1873. 
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gen  or  carbonio  acicL  It  is  not  volatile,  and  does  not  melt  under 
ordinary  pressoreB,  bat  is  decomposed  by  heat  into  pentaohloride 
and  dionloride.  At  the  melting  point  of  sine,  hydrogen  redusei 
it  to  metal  ^ater  ffives  a  brown  oxide  (W0.  n  and  ddorii^ 
drio  acid.  The  dichioride,  WCl.,  is  prepared  by  modenterf 
heating  the  tetrachloride^  or  by  redndng  the  hezacUoride  at  Tciy 
high  temperatures.  It  is  a  gray  oncrystalline  powder,  whidi  v 
decomposed  b;^  water,  with  evolution  of  hydroffen  and  formation 
of  a  brown  oxide.  The  author  did  not  succeed  in  obtaining  the 
chlorides  WCl  and  Wa,. 

The  two  oxYchlorides,  WOCl^  and  WOaCl,,  are  well  knowa 
The  monoxycmoride,  WOCI4,  fonns  ruby-red  needles,  which  mdt 
at  210'''4,  solidify  at  206'''7,  and  boil  at  227*''6a  Its  vnMir 
density  corresponds  with  theory  (171).  The  dioxychloride  is  Mst 
prepared  by  heating  the  brown  oxide  in  chlorine.  It  remsiM 
Uquid  at  440^ 

Bromine  vapor  acts  rapidly  upon  heated  tungsten,  forming  eyca 
when  excess  of  bromine  is  present  only  the  pentabromide,  WBr|. 
The  crystals  of  this  compound  have  a  dark  color  and  metalhe 
luster;  melt  at  2^6°  solidtfy  at  278'',  and  boil  at  S88''  C.  Wstcr 
decomposes  it  into  the  blue  oxide  and  bromhydric  add.  Whaa 
heated^  to  860^  in  hydrogen  it  yields  a  body  which  is  probaUr 
WBr„  but  which  is  very  reamiy  decomposed,  giving  a  Uafls 
powder,  which  is  the  dibromide.  The  two  oxybromidea,  WOBr. 
and  WOgBrs,  are  formed  simultaneously  by  heating  a  mixtnre  oi 
two  parts  of  the  dioxide  and  one  part  of  the  metal  in  brondne,  and 
may  easily  be  separated  by  sublimation,  the  monoxybromide  being 
much  the  more  volatile,  fiising  at  277^,  and  boiling  at  827*6^.  U 
is  readily  decomposed  by  water,  while  the  dioxybromide  sublimes 
only  at  a  red  heat,  and  is  not  decomposed  by  water.  Roscoe 
found  for  the  atomic  weight  of  tungsten  the  number  184*04,  which 
agrees  with  that  generally  received. — Berichte  der  Deutschen 
chem.  Oesellachafty  Jahrgang  v,  p.  118.  w.  o. 

4.  On  the  Decamposition  of  Potassium  Cfdorate. — Baudri- 
MONT  has  investigated  the  conditions  under  which  potassium  chlo- 
rate is  decomposed,  when  heated  both  alone  and  when  mixed  with 
other  substances.  He  finds  that  this  salt  melts  at  370®  C,  and 
begins  to  evolve  oxygen  at  400° ;  that,  heated  more  strongly,  oxy- 
gen is  explosively  disengaged,  and  the  temperature  rises  sponta- 
neously to  incanaescence,  thus  proving  potassium  chlorate  to  he 
endothermic.  When  mixed  with  a  fifth  of  its  weight  of  cupric 
oxide,  prepared  by  precipitation,  its  oxygen  is  evolved  at  240'' 
(160°  lower  than  before)  rapidly  but  uniformly,  the  sole  solid  pro- 
auct  being  potassium  chloride.  No  perchlorate  is  produced  under 
these  circumstances,  nor  does  the  cupric  oxide  undergo  any  change. 
The  nature  of  the  substance  employed  was  also  investigated ;  it 
appears  that  certain  substances,  such  as  platinum  sponee,  argen- 
tic oxide,  and  mercuric  oxide,  do  not  in  the  least  facflitate  the 
decomposition ;  while  others,  as  manganese  dioxide  and  cupric 
oxide,  and,  in  a  less  degree,  ferric  oxide,  cobaltic  oxide,  mangs- 
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losomanganic  oxide,  and  lead  peroxide,  cause  the  evolution  of 
>xygen  at  temperatures  varying  from  240°  to  360*.  The  author 
>b8erved  that  fine  division  facilitated  the  action,  precipitated 
oxides  acting  more  efficiently  than  those  prepared  by  calcination ; 
that,  while  the  effect  of  even  -^jf  is  noticeable,  yet  that  from  i  to 
I  of  the  oxide  is  the  most  efficient  quantity ;  that  with  these  mix- 
bures  the  rapidity  of  the  decomposition  is  proportional  to  the  tem- 
perature; and  that  no  chlorine  is  evolved  below  300°.  Moreover, 
certain  substances,  which  act  chemically  on  the  chlorate,  decom- 
pose it  at  even  lower  temperatures.  Thus  chromic  oxide  causes 
the  liberation  from  it  of  chlorine  and  oxygen  even  below  200°; 
and  a  complete  transformation  into  potassium  chromate  is 
affected  below  290**.  Stannic,  tungstic,  silicic  and  boric  oxides 
Etct  similarly.  Baudrimont  attributes  the  result,  in  the  case  of 
Bupric  oxide  and  allied  bodies,  solely  to  the  action  of  presence  or 
contact;  the  point  of  fusion  of  the  mixture  being  ten  degrees 
lower  than  that  of  the  unmixed  chlorate. — Moniteur  Scientifique^ 
xiii,  783,  Nov.,  1871.  g.  p.  r 

6.  A  delicate  Test  far  Phenol — Landolt,  wishing  to  detect 
th«  presence  of  phenol  (carbolic  acid)  in  a  well-water  from  the 
ricinitv  of  a  gas-works,  and  finding  that  the  ferric  chloride  test  is 
Dnly  of  moderate  delicacy,  and  is  mterfered  with  even  by  normal 
salts,  as  sodium  sulphate,  made  use  of  bromine-water.  When  used 
in  excess,  this  reagent  gives,  even  with  a  solution  of  phenol  in 
43,700  parts  of  water,  an  immediate  bulky  precipitate  of  tribro- 
tnophenol.  The  odor  of  phenol  cannot  be  recognized  when  the 
solution  contains  less  than  1  of  phenol  to  2800  of  water ;  and  the 
(K)lor  developed  by  ferric  chloriae  appears  only  when  there  is  more 
khan  1  of  phenol  to  2100  of  water.  By  this  test,  the  presence  of 
phenol  may  be  shown  in  500  c.  c.  of  urine.  It  may  also  be  used 
quantitatively. — Per,  Berl,  chem,  Oes.^  iv,  770,  Oct.,  1871. 

G.  F.  a 

6.  On  the  Physiological  Action  of  Tobacco. — Vohl  and  Eulen- 
BBB6  have  investigated  the  narcotic  action  of  tobacco,  especially 
examining  the  action  of  the  constituents  of  tobacco-smoke.  Fina- 
ing  that  the  amount  of  nicotine  in  snuff  is  only  from  *0392  to  '062 
per  cent,  and  in  the  strongest  chewing  tobacco  only  a  mere  trace 
or  none  at  all,  they  conclude  that  the  use  of  such  tobacco  cannot 
result  in  nicotine-poisoning.  They  examined  a  smoking  tobacco — 
which  contained  four  per  cent  of  nicotine— by  burning  it,  one  part 
in  a  pipe,  the  other  made  up  into  cigars,  and  drawing  the  smoke — 
by  means  of  an  aspirator — ^first  through  potash-solution  to  retain 
the  acids,  and  then  through  dilute  sulphuric  acid  to  collect  the 
bases.  The  gaseous  products  were  found  to  consist  of  oxygen, 
nitrogen,  carbonic  oxide  and  marsh  gas.  An  oily  semi-solid  sub- 
stance collected  on  the  surface  of  the  potash-solution,  which 
afforded,  when  distilled,  an  oily  liquid  of  sp.  gr.  0  8,  apparently  a 
mixture  of  hydrocarbons  of  the  benzol  series,  and  a  solid,  in  pearly 
scales,  having  the  composition  0,^11,3.  The  potash-solution  was 
distilled,  and  the  distillate  was  added  to  the  sulphuric  acid  solu- 
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tion.  The  reudae,  irhen  at-idified,  gave  off  a  large  amoaot  o 
oonsUting  of  oarbonk'  dioxide,  bv'Irogen  cyanide  and  hydrogen 
■olphide.  On  distilliug  the  acidified  potasbi-soIutioD,  formic,  ace- 
tic, propionio,  butyric,  valeric,  and  tar!>olic  seide,  and  donbtfullj 
oaproio,  oaprylic,  and  euecinlc  acids,  were  detected.  The  Bulpho- 
rio  aoid  through  whicli  the  smoke  had  passed,  which  was  thick 
and  of  a  dark  brown  color,  was  filtered,  partially  evaporated,  and 
nentralued  with  caottie  potash ;  ammouiacal  vapont  escaped,  and 
a  brown  cnl  rose  to  tiie  surface.  On  re-distilling,  after  saturalicD 
with  potaah,  ammonia  and  ethylamine  were  found  in  the  most  vol- 
atile portions;  the  Kmainder  of  the  distillate  was  acidMed  and 
erapwated,  treated  first  with  potassium  hydrate  and  then  witli 
ether;  the  etherial  solution  distilled,  the  residue  dried  and  sub- 
mitted to  fractional  distillation.  The  bases  were  atill  furtlier  puri- 
fied by  re-crystallixatiun  of  their  platinum  salts.  In  this  way  the 
whole  series  of  the  so-called  pyridine  bases  was  obtained,  as  fol- 
lows:  Pjfridine  C,H^N,  Pteoline  C.II.N,  Luti<iim  C,H,N,  Col- 
UdiMC^n^,Ji,Par,>oline  C,H  ,N,  Coridine  C,,H,.N,  Rain- 
<lbwC,,H,^N,  and  probably  t-lwrft/ie  C,,H,,N.  Notraceof 
nicotine  was  found. 

The  authors  inveetigated  the  physiological  action  of  (I)  ihOK 
base*  volatile  below  ltil)°  and  (2)  of  those  volatile  between  160° 
and  260°.  Both  port io us  act  like  nicotine,  producing  contraction 
of  the  pnpil,  diffionli  respiration,  general  convulsions  and  death. 
They  act  more  qiuckly  by  the  stomach  ihau  when  sab-cutaneonsl; 
injected,  but  even  then  are  not  as  prompt  as  nicotine.  On  post- 
mortem examination,  the  lungs  and  air-passages  were  found  to  l>« 
highly  congested.  I'ht-y  think  that  tlie  disagreeiible  i^ymptom* 
produced  in  the  incipient  smoker,  and  the  chronic  affections  which 
excessive  smoking  produces,  as  well  as  the  poisonous  effects  of 
tobacco-juice  when  swallowed,  are  due  to  the  pyridine  and  pico- 
line  bases,  and  not  to  nicotine.  They  explain  the  fact  that  stronger 
tobacco  can  be  smoked  in  cigars  than  in  a  pipe,  by  finding  that 
more  of  the  volatile  bases  are  present  in  tne  smoke  of  a  pipe; 
more  especially  of  the  very  volatile  and  stupefying  pyridine; 
while  in  a  cigar,  little  pyridine  and  much  collidine  are  formed. 

The  authors  compared  this  action  with  that  of  the  bssei 
obtained  from  other  plants  used  for  smoking  j  with  those  from 
dandelion,  willow  wood  and  stramonium,  and  with  pure  picotioe 
from  Boghead  coaL  The  action  was  entirely  similar,  but  with  tiw 
exception  of  the  willow  wood  bases,  they  produced  no  contno- 
tion  of  the  pupiL  Picoline  in  vapor  is  extremelv  poisonous,  pro- 
ducing great  irritation  of  the  air-passages,  convulsiona  and  death. 
From  these  results,  the  authors  believe  that  the  different  effects  of 
smoking  opium  are  due  simply  to  a  difference  in  the  proportion  o^ 
the  bases  produced  by  its  combustion. — Arch.  I^uirm.,0.,  cilrii 
130;  J.  Ch.  Socy  II,  IX,  1075,  Nov.,  1671.  q.  v.  b. 
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n.  Geology  and  Natural  History. 

1.  77ie  Sassier  Mxpedition.  Tomocaris  Peircei. — In  a  letter  to 
Prof.  Peirce,  dated  Rio,  Feb.  12,  and  recently  published,  Prol 
Agassiz  announces  the  discovery  of  a  new  ciiistacean  answering 
fully  to  his  statement  in  a  former  letter,  that  among  these  animals 
we  may  expect  to  find  "  genera  reminding  us  of  some  Amphipods, 
and  Isopods  aping  still  more  closely  the  Trilobites  than  Serolis,'*'* 
This  crustacean,  which  Prof.  Agassiz  names  Tomocaris  Peircei^ 
was  dredged  in  45  fathoms  about  40  miles  east  of  Cape  Frio.  It 
is  described  as  very  like  SeroHs,  with  the  marked  difference,  that 
the  thoracic  rings  are  much  more  numerous,  and  the  abdomen 
much  smaller ;  and  it  is  said  that  its  resemblance  to  Trilobites  is 
unmistakable  and  very  striking,  and  that  it  can  be  referred  to  no 
one  of  the  orders  or  families  in  Milne  Edwards'  or  Dana's  classifi- 
cation. 

From  the  details  of  Professor  Agassiz's  description,  the  ani- 
mal is  evidently  one  of  the  Serolidae,  apparently  congeneric, 
perhaps  specifically  identical,  with  the  Brongniartia  trilobitoides 
of  Eights  (Trans.  Albany  Institute,  vol.  ii,  p.  63,  pi.  1,  2,  1833), 
which  is  referred  to  the  genus  Serolis  by  Audouin  and  Milne 
Edwards  (Archives  du  Mus6um  d'Hist.  nat.,  tome  ii,  p.  29,  pi.  2, 
fig.  11,  1839),  and  retained  in  the  same  genus  by  Milne  Edwards 
in  his  great  work  (Hist,  nat,  des  Crust.,  tome  iii,  p.  232,  1840). 
To  make  this  apparent  it  is  necessary  to  observe  that  what  Prof. 
Agassiz  calls  the  head  includes  the  first  thoracic  segment,  which 
in  the  SerolidoB  is  anchylosed  with  the  head ;  that  what  he  con- 
siders the  three  posterior  segments  of  the  thorax,  have  been 
regarded  by  carcmologists  as  belonging  to  the  abdomen;  and 
that,  as  a  result  of  this  first  homology,  what  have  been  regarded 
as  the  anterior  legs  are  called  maxillipeds.  The  only  point  in  the 
whole  description  which  can  militate  against  the  view  here  ex- 
pressed is  in  the  description  of  the  nine  pairs  of  legs  which  are 
said  to  be  "  all  alike  in  structure ;"  the  six  anterior  paii*s,  however, 
are  "  larger  than  the  three  last,  which  are  also  more  approximated 
to  each  other,"  thus  agreeing  perfectly  in  position  witn  the  three 
antenor  abdominal  legs  of  the  ordinary  Serolidse.  The  perfect 
agreement  in  all  other  respects,  however,  leaves  little  doubt  of  the 
close  affinity  between  Tomocaris  and  the  Brongniartia  of  Eights. 

It  may  be  well  to  notice  that  among  the  species  referred  to 
Serolis,  there  are  several  genera,  distinct  from  the  typical  S. 
paradoxa^  and  that  the  species  described  by  Eights  represents  one 
of  these,  although  the  name  Brongniartia  is  preoccupied. 

8.    I.    SMPFH. 

2.  Discovery  of  the  t^isk  of  an  Elephant  in  Colorado. — Concern- 
ing this  discovery,  mentioned  at  paire  302,  we  have  received  the  fol- 
lowing note  from  Prof.  Alfred  P.  Rockwell,  dated  Institute  of 
Technology,  Boston,  April  4. 

I  see  in  the  April  number  of  the  Journal  a  notice  of  the  finding 
by  Capt.  Berthoud  of  the  tusk  of  an  elephant  near  Golden,  Colo- 


874  Scieni^  TntdUgence. 

rado.  It  so  happened  that  I  was  in  Golden  within  a  few  days  after 
Capt.  Berthona  discovered  this  tusk,  went  with  him  to  the  spot, 
and  doji;  it  up  with  my  own  hands.  It  was  broken  ooniidererM)!? 
in  gettmff  it  down  the  cafion,  but  the  pieces,  which  Capt.  Berthood 
presented  to  the  Institute  of  Technology,  are  now  in  oar  ooUeetioi. 

Capt.  Berthoud  has  anticipated  me  in  the  sending  to  yon  tte 
notice  of  the  discovery.  I  will  only  add  that  the  graTd  was 
tolerably  compact  in  which  it  was  firmly  bedded,  and  oonaitted  of 
rounded  pebbles,  boulders,  and  sand ;  it  was  arran^^  in  distinctly 
horisfiontal  layers,  and  had  not  been  disturbed  since  its  origiMl 
deposition.  It  was  a  small  patch  preserved  in  a  pecnliar  way 
between  two  projecting  points  of  rock  and  was  evidently  bnt  the 
remnant  of  what  must  have  once  filled  the  calion  to  that  heijdkt. 
The  width  of  the  calion  at  that  point  may  have  been  SOO  to  MO 
feet.    I  saw  no  beds  of  gravel  lower  down  the  cidKon. 

The  gravel  bed  was  covered  by  about  6  feet  of  ^slide^  or 
d6bris  from  the  mountain.  It  was  easy  to  mark  the  dividmg  line 
between  it  and  the  gravel.  No  other  bones  were  found  near  this 
tusk.  The  exact  elevation  of  the  spot  where  the  tusk  was  found 
is  6676  feet  above  the  level  of  the  sea,  as  determined  by  the  rail- 
road survey.    This  is  nearly  1000  feet  above  Denver. 

Hieher  up  the  valley,  at  Idaho  city,  are  considerable  deposits  of 
gravd  similarly  arranged  in  horisontal  layers.  Still  higher  up 
the  valley  are  other  deposits  of  travel,  but  whether  they  are  in 
layers,  I  cannot  sav.  Tne  general  course  of  the  valley  ia  that  pvca 
by  Cant.  Berthoud. 

3.  Un  the  JSH^hani  in  Coiorado  ;  by  Alfred  A.  Woodhull, 
Asdist.  Surgeon,  U.  S.  A.  (From  a  letter  to  one  of  the  editors 
dated  Fort  Lyon,  Colorado.  March  16th,  1872.) — ^About  a  year  ago 
two  teeth  of  the  Elephas  Americanits  were  discovered  (and  are  yet 
preserved)  near  this  post,  and  another  bone,  which  I  judged  to  be 
the  fibula,  was  exposed  but  quickly  crumbled. 

I  am  perfectly  satisfied  as  to  the  identity  of  the  animal  The 
question  is  as  to  the  geological  character  of  the  bed.  It  is  within 
a  few  yards  of  the  Arkansas  river  and  is  composed  exclusively  of 
coarse  sand  and  small,  water-worn,  quartzose  pebbles.  Tliis  region 
is  underlaid  with  sandstone,  barren  of  fossils,  that  is  exposed  on 
the  higher  ground,  and  this  water-worn  debris,  deeper  toward  the 
river,  covers  it  for  various  depths  up  to  twelve  or  more  feet,  being 
itself  mingled  in  its  superficial  parts  with  ordinary  soil  as  it  recedes 
from  the  river.  How  far  back  from  the  river  this  gravelly  forma- 
tion extends,  I  am  not  certain,  but  I  think  at  least  several  mile& 
It  is  imperfectly  terraced,  especially  on  the  north  side  of  the  stream; 
one  level  reaches  from  20  to  1500  yards  from  the  river,  and  above 
this  a  second  terrace  is  irregularly  discernible. 

4.  On  two  new  Ornithosaurians  from  Kansas ;  by  Edwabd  D. 
Cope.  (Read  before  the  American  Philosophical  Society,  March 
1st,  1872.) — In  this  paper  two  species  of  Pterodactyls  are  de- 
scribed, which  are  identical  with  two  of  those  described  by  I*ro- 
fessor  Marsh  in  the  last  number  of  this  Journal,  pp.  241-247,  viz: 
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Omithochirus  umbroaus  Cope  =r  Pterodactylus  ingens  Marsh,  and 
Omithochims  harpyia  Cope  =  Pteroda^ylus  occiderUalis  Marsh. 
As  separate  copies  of  Pro£  Marsh's  article  were  distributed  March 
7th,  while  the  paper  of  Prof.  Cope  was  not  issued  before  March  12  th, 
the  names  given  by  Pro£  Marsh  have  priority. 

5.  Preliminary  Report  of  the  U.  S.  Gteological  Surney  of 
Montana  and  portions  of  ac^acent  Territory^  being  a  fifth  Annital 
Report  of  Progress;  by  F.  V .  Hayden,  U.  S.  Geologist.  Conducted 
under  the  authority  of  the  Secretary  of  the  Interior.  Washington, 
1872. — This  Report  by  Dr.  Hayden  is  one  of  unusual  interest. 
It  gives  his  account  of  the  explorations  in  the  remarkable  Yel- 
lowstone Geyser  region,  a  part  of  which  has  appeared  under  his 
name  in  this  volume,  besides  notes  on  the  geology  along  the  route 
from  Ogden,  Utah,  to  Fort  Hall  in  Idaho,  Port  Ellis  in  Montana, 
and  the  Yellowstone ;  and  thence  from  Fort  Ellis  to  Snake  River 
basin.  Fort  Hall,  Bear  River  valley,  and  Evanston,  on  the  Union 
Pacific  railroad ;  and  the  text  is  illustrated  by  many  sketches  and 
several  maps. 

Dr.  Hayaen's  special  report  is  followed  by  a  preliminary  report 
on  the  minerals,  thermal  waters,  etc.,  by  Dr.  A.  C.  Peale.  We 
find  in  it  that  the  siliceous  deposit  of  the  springs  (geyserite,  a 
variety  of  opal)  afforded  in  one  analysis,  silica  83-83,  water  1 1*02, 
chloride  of  magnesium  4 '00= 98 '86 ;  the  specific  gravity  was 
1*866,  and  hardness  5.  The  coal  bed,  about  a  mile  from  Evanston 
in  Utah,  is  stated  to  be  from  22  to  32  feet  in  thickness,  being 
thickest  to  the  north ;  it  is  one  of  the  largest  and  best  coal  mines 
in  the  west.  Dr.  Peale's  brief  report  is  followed  by  other  reports 
as  follows : 

On  the  Agricultural  Resources  of  the  Territories,  by  Prof. 
Cyrus  Thomas ;  on  the  fossil  Flora,  Cretaceous  and  Tertiary,  by 
L.  Lesquereux ;  on  the  Geology  and  Paleontology  of  the  Creta- 
ceous Strata  of  Kansas,  by  E.  D.  Cope ;  on  the  Vertebrate  Fossils 
of  the  Wahsatch  Group,  by  E.  D.  Cope ;  on  the  Fossil  Verte- 
brates of  tlie  Early  Tertiary  of  Wyoming,  by  J.  Leidy ;  a  pre- 
liminary list  of  the  fossils  collected  by  Dr.  Hayden's  Exploring 
Expedition  of  1871,  with  descriptions  of  a  few  new  species,  by 
F.  B.  Meek ;  besides  zoological  reports,  on  some  worms,  by  Dr. 
Leidy,  on  Coleoptera,  by  Dr.  G.  H.  Horn,  on  Hemiptera,  by  P.  R. 
Uhler,  on  Orthoptera,  by  Prof.  C.  Thomas,  on  Butterflies,  by 
W.  H,  Edwards,  on  Reptiles  an^  Fishes,  by  E.  D.  Cope ;  a  cata- 
logue of  plants,  by  Prot  T.  C.  Porter ;  and  of  the  Mosses,  by  L, 
Lesquereux ;  and,  as  Part  V,  an  account  of  the  Meteorology  of 
the  region,  by  J.  W.  Beaman.  The  volume  contains  thus  a  very 
large  contiibution  to  our  knowledge  of  the  physical  features  and 
condition,  the  geology,  and  natural  history,  of  a  considerable  part 
of  the  Rocky  Mountain  region. 

6.  Dana's  Mineralogy.  Appendix  to  the  Fifth  Edition.  20 
and  iv  pages,  8vo. — An  appendix  to  the  last  edition  of  Dana^s 
Mineralogy  has  just  been  issued  by  the  publishers,  J.  Wiley  &  Son 
of  New  York.  It  has  been  prepared  by  Professor  G.  J.  Bbush. 
It  contains  descriptions  of  eignty-seven  minerals  proposed  as  new 
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during  the  past  four  years  since  the  Mineralogy  was  published,  and 
also  notices  of  some  important  facts  regarding  a  few  old  species. 
The  place  of  each  new  species  in  the  system  is  shown  by  giving 
it  a  number  corresponding  to  the  position  in  the  series.  19  of  the 
so-called  new  species  belong  to  the  group  of  sulphides,  arsenides, 
etc. ;  4  to  that  of  chlorides  and  fluorides  ;  8  are  oxides  ;  8  anhydrous 
silicates;  23  hydrous  silicates;  2  tantalates  and  colnmbates;  14 
phosphates,  arsenates,  etc. ;  3  borates ;  4  tungstates,  molybdates, 
vanadates  ;  5  sulphates,  chromates ;  1  carbonate ;  1  oxalate ;  7  ca^ 
bohydrogen  compounds. 

7.  JBentham^  Revision  of  the  genus  Cc$8sia.  (From  Trans.  Linn. 
Soc,  xxvii).  Read  March,  1869.  Printed  May-Julv,  1871.  4to, 
pp.  503-591,  with  4  plates. — The  earlier  pages  of  this  monograph 
are  devoted  to  a  survey  of  the  genus,  its  systematic  history, 
schemes  of  arrangement,  and  geographical  distribution  of  the  spe- 
cies. The  latter  topic  is  considered  under  the  light  which  botan- 
ical aflSnity  and  geographical  habitation  mutually  throw  upon 
each  other.  Like  many  large  tropical  genera.  Cassia  exhioits 
^'  phenomena  which  may  be  shortly  summed  up  as  a  general  difiu- 
sion  of  uniform  primary  types,  with  more  or  less  of  divergence 
into  secondary  types  in  different  directions  in  different  countries, 
the  smaller  groups  becoming,  generally  speaking,  more  and  more 
local,  diverging  in  different  directions  ana  with  different  combina- 
tions of  characters  in  different  countries,  and  tlie  number  of  iden- 
tical species  over  the  whole  range  very  few,  beyond  those  which,  as 
weeds  of  cultivation,  are  liable  to  frequent  interchange  by  existing 
means  of  transport."  It  is  premised  that  in  the  treatment  of  all 
sucli  questions,  "  it  seems  necessary  to  consider,  as  an  established 
fact,  the  great  principle  that  natural  affinity  results  from  com- 
munity of  descent."  To  anyone  who  would  see  with  what  good 
account  this  principle  may  be  recognized  and  employed  in  the 
hands  of  a  naturalist  who  Ls  completely  familiar  with  the  known 
facts,  we  commend  the  j)resent  brief  discussion. 

Throe  sub-genera  are  admitted,  and  these  are  recognizable  by  the 
flower  as  well  as  by  the  fruit.  The  first,  FlMula^  has  only  twenty 
admitted  species;  the  second,  Senna ^  over  160;  the  third,  Losio- 
rhegma^  about  the  same  number.  After  vast  reduction,  Mr. 
Bentham  has  still  to  recognize  3J^8  species.  One  from  Arizona, 
C.  Covesif  Gray,  in  Proceed.  Am*  Acad.,  vii,  p.  399,  has  been  over- 
looked, naturally  enough,  as  it  was  out  of  place  in  a  supplement 
to  the  paper  it  appeared  in.  It  is  most  probably  Cassia  crotalari- 
oides  Kunth,  which  Bentham  describes  as  having  sometimes  as 
few  as  two  pairs  of  leaflets. 

Determinations  of  some  of  the  principal  collections  distributed 
under  numbers  are  appended,  a  great  help  to  the  possessors  of 
large  herbaria. 

We  may  here  enumerate  synoptically  the  species  inhabiting  the 
United  States — all  of  them  on  the  Atlantic  side,  or  along  the 
Mexican  frontier.  One  or  two  of  them  have  not  actually  been 
found  within  our  territorial  limits. 
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Of  the  Senna  sub-genus, — known  by  the  pods  never  opening 
elastically,  the  seeds  on  slender  stalks,  and  the  sutural  lines  of  the 
anthers  glabrous — we  have  at  most  fourteen  species,  viz : 

L    With  short  and  turgid  pod,  no  gland  on  base  of  petiole  (all 

Texano-Mexican  species),  and 

(1.)  A  single  pair  of  leaflets. 

C.  pumilio  Gray :  very  dwarf;  leaflets  linear,  and  peduncle  one- 
flowered. 

C  Rcemeriana  Scheele:  less  dwarf;  leaflets  lanceolate,  smooth- 
isb,  and  peduncle  few-flowered. 

C.  bauhinioides  Gray :  dwarf;  leaflets  oblique  and  ovate-oblong, 
downy. 

(2.)  Two  or  more  pairs  of  oval-oblong  leaflets :  soft-downy  plants, 

2  feet  high  or  more. 

C,  Covesii  Gray  (omitted  by  Bentham,  but  almost  certainly  C. 
crotalariodes  Kunth) :  with  2  or  3  pairs  of  leaflets,  and  pubescent 
pod  hardly  an  inch  long. 

C\  Lindheimeriana  Scheele :  with  6  or  6  pairs  of  leaflets,  and 
a  longer  pod. 

IL  With  long  and  narrow  or  flat  pod,  and 
(1.)  A  gland  on  the  base  of  the  petiole,  none  oetween  the  leaflets. 

C.  leptocarpa  Benth.,  from  New  Mexico  and  Arizona:  has  nu- 
merous, lanceolate,  very  acuminate  leaflets,  and  very  slender  curved 
pod,  6  to  1 0  inches  long. 

C.  occidentalis  L.,  naturalized  on  our  southern  borders :  has  4  or 
5  pairs  of  ovate  or  ovate-lanceolate  acuminate  leaflets,  and  thickish- 
margined  slightly  curved  pod,  3  to  5  inches  long. 

V,  Marilandica  L.,  the  only  species  of  Senna  found  wild  as  far 
north  as  New  England:  has  6  to  9  pairs  of  lanceolate-oblong 
acutish  leaflets,  flowers  crowded  in  short-peduncled  or  almost 
sessile  axillary  clusters,  and  a  broadish  linear  flat  pod,  3  or  4 
inches  long. 

(C.  ligustrina  L.,  a  West-Indian  species  of  this  group,  with 
numerous  oblong-lanceolate  acute  leaflets,  larger  flowers  than  those 
of  the  preceding,  in  a  more  terminal  corymb  or  panicle,  and  a 
smooth  pod,  3  or  4  inches  long,  we  still  suppose  is  wrongly  credited 
to  the  United  States.  We  have,  however,  cultivated  specimens, 
said  to  come  from  Louisiana  and  Texas,  of  C,  krvigata  Willd. 
This  is  known,  in  flower,  by  the  fewer  leaflets,  with  glands  between 
them.) 

(2.)  No  gland  on  the  petiole,  one  between  each  pair  of  leaflets  or 

some  of  them. 

C.  Tora  L.,  to  which  is  joined  C,  obtusifolia  L.,  the  common 
American  form :  annual  herb,  with  mostly  three  pairs  of  wedge- 
obovate  leaflets,  and  the  seeds  lengthwise  in  the  very  long  and 
narrow  commonly  curved  pod.  In  tne  other  species  they  lie  cross- 
wise or  oblique. 

C.  Bahamenais  Mill,  which  occurs  on  the  Florida  Kevs,  and 
has  been  referred  to  C.  angustisiligua  Lam.  (which  is  a  K>rm  oi 
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the  next) :  shrub,  with  three  to  five  pairs  of  oblong  leaflets,  a  gland 
between  the  lower  pair ;  anthers  all  beakless. 

C,  hiflora  L.,  a  tropical  American  species,  which  barely  reaches 
the  Mexican  frontier :  shrub,  with  3  to  8  pairs  of  oblong  leaflets, 
and  the  tips  of  two  or  three  of  the  lower  anthers  prolonged  into  a 
slender  beak. 

(3.)  No  gland  either  between  the  leaflets  or  on  petiole. 

C  Wislizeni  Gray,  of  Arizona :  shrub,  with  4  to  7  pairs  of  very 
small,  coriaceous,  obovate  leaflets,  large  flowers,  and  linear  flat 
pod,  3  or  4  inches  long. 

Of  the  Ldsiorhegma  sub-genus — the  pods  of  which  open  elasti- 
cally,  and  the  sutural  lines  of  the  anthers  are  mostly  wooily-pubes- 
cent — our  representatives  are  all  of  the  Charnoecriata  section. 

Sub-section  Xerocalyx^  so  well  marked  by  it«  rather  rigid  and 
striate,  many-nerved  sepals,  has  one  tropical  species,  which  has 
advanced  into  Texas,  viz : 

C,  calycioidea  DC,  which  is  No.  2036  of  Berlandier's  collection, 
found  on  the  banks  of  the  Rio  Medina. 

Sub-section  LeioccUyx^  with  thin  sepals  not  striatt.,  affords  the 
following : 

(1.)  Leaflets  only  4  to  6  pairs:  flowers  rather  large. 

C.  Wrightii  Gray,  from  Arizona :  wholly  glabrous,  low,  from  a 
woody  perennial  root-stock :  veins  of  the  narrowly-oblong  leaflets 
nearly  simple  and  inconspicuous. 

C.  grammica  Spreng.,  a  West  Indian  species,  of  which  we  find 
specimens  from  Key  West:  diffuse,  soft-pubescent  throughout; 
the  slightly  inequilateral-oblong  or  cuneate-oblong  and  rather 
coriaceouB  leaflets  lineate  with  the  strong  pinnate  veins. 

C.  Greggii  Gray,  from  Tamaulipas  province,  at  some  distance 
south  of  the  Rio  Grande:  a  ri<^i(l,  shrubby  species,  with  reticulate 
veins  to  the  coriaceous  leaflets. 

(2.)  Leaflets  8  to  20  pairs. 

C.  nictHans  L. :  a  widely-diffused  annual,  extending  north  into 
New  P^ngland,  known  by  its  small  and  subsessile  flowers,  with 
only  5  (or  at  most  6)  anthers. 

C,  Chdmacrlsta  L.,  of  about  the  same  geographical  distribution, 
and  even  more  variable,  is  an  annual,  or  in  some  southern  forms 
perhaps  perennial :  has  large  flowers  on  slender  pedicels,  10  une- 
qual stamens,  and  thinnish  leaflets,  with  midrib  either  not  far  from 
central  or  less  so,  and  pinnately-veined  on  both  sides.  Tliere  are 
cinereous  Texan  forms,  with  the  veining  inconspicuous  or  obscure, 
of  which  Lindheimer's  232  (coll.  2)  is  the  most  remarkable. 

(.\  procumbe7is  L.  (Herbarinm,  and  of  the  Spec.  PI.  in  ])art 
only  the  (\  chamcecrist aides  of  Colladon),  a  low  perennial  or 
suftrutescent  species,  of  tropical  America,  and,  if  rightly  identi- 
fied, also  of  southern  Texas.  In  his  list  of  determinations,  Ben- 
tham  refers  both  2427  and  2479  of  Herlandier's  collections  to 
(J.  procfunbens :  in  his  monograph  he  mentions  the  former  muler 
C.  procumhens  as  seemingly  a  rather  larger  variety,  with  larger 
stipules  and  flowers,  and  longer  pedicels,  and  cites  the  latter  under 
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C.  cinerea  Cham,  and  Schlecht.,  in  the  dimidiate  division.  Now 
our  specimens  under  the  two  numbers  are  both  alike,  and,  in  the 
lack  of  authentic  specimens  of  the  species  they  have  been  referred 
to,  we  cannot  now  decide  to  which  they  belong.  But  our  Texan 
plant  should  be  known  by  its  leaflets,  which  are  linear,  rigid,  and 
3-4-nerved  from  the  base,  the  nerves  of  about  equal  strength,  one 
of  them  near  the  upper  margin,  but  often  sending  off  one  or  two 
very  short  veinlets  on  that  side,  and  a  marginal  nerve  is  more  or 
less  apparent.  A  synonym  of  the  Texan  species,  whatever  it  be, 
is  C.  Texana  Buckley,  m  Proceed.  Acad.  Nat.  ScL  Philad.,  Dec, 
1861.  (We  now  learn  that  Mr.  Bentham  regards  the  whole  as  a 
doubtfid  variety  of  (7.  procumhenSy  and  that  the  reference  to  (7. 
cinerea  was  an  oversight.)  a.  g. 

8.  Delpino^  on  the  Fertilization  of  Coniferm^  and  on  the  Oene- 
(^^>ffy  of  the  Artemiaiaceous  tribe  ^  Compositce  as  deduced  from 
their  mode  of  fertilization, — Prof.  Ijelpino,  of  Florence,  now  Pro- 
fessor in  the  State  Forest  School  established  at  Yallombrosa,  is 
best  known  in  the  country  for  his  able  annotations  upon  a  paper  of 
E.  Mtlller's,  which  he  translated  into  Italian,  upon  the  "  Applica- 
tion of  the  Darwinian  Theory  to  Flowers  and  to  the  Insects  which 
visit  them,"  the  whole  paper  having  been  reproduced  in  English, 
under  this  title,  in  the  American  Naturalist,  last  year.  Delpino 
has  been  paying  much  attention  to  dichogamous  flowers,  and  to 
the  difference  between  those  fertilized  by  the  wind  (auemophilous\ 
or  by  insects  {mtomophUous\  or  by  animals  of  whatever  sort 
zoidiophilous^  as  he  terms  them.  Coniferce^  as  is  well  known,  are 
anemophilous^  that  is,  their  fecundation  is  entrusted  to  the  wind ; 
their  light  and  most  abundant  pollen  is  correlated  to  this,  and 
the  structure  of  the  fertile  inflorescence  is  such  that  the  pollen 
reaches  the  very  orifice  of  the  ovule.  In  Yew  and  Cypress,  and 
in  other  if  not  all  other  genera  of  the  sub-orders  they  represent, 
Delpino  finds  that,  at  the  time  when  the  ovule  is  ready  for  fecun- 
dation, a  minute  clear  drop  of  liquid  appears  at  the  orifice  of  the 
ovule ;  grains  of  pollen  falling  upon  this  are  retained,  are  incited 
by  it  to  develop  the  pollen-tube  into  the  liquid  first,  thence  into 
the  ovule,  and  the  drop  is  then  re-absorbed  or  dries  up.  Alph.  De 
Candolle,  in  a  recent  number  of  tlie  Arch,  des  Science  de  la  Bibl, 
UniverseUe^  calls  attention  to  the  fact  that  this  droplet  was  known, 
as  to  its  appearance,  function,  and  re-absoiption,  to  his  late  vener- 
able townsman,  Vaucher,  and  is  described  m  his  Physiology  of  the 
Plants  of  Europe,  published  in  1841. 

That  Artemisia  %\io\x\^  be  widely  separated  irom  Ambrosia^  Xan- 
thium^  and  their  allies,  must  be  regarded  as  an  imperfection  in 
the  Lessingian  arrangement  of  Compositce^  as  adopted  by  De 
Candolle.  We  have  reason  to  suppose  that  the  next  elaboration 
of  the  order  will  bring  them  together,  and  that  irrespective  of 
the  considerations  now  brought  to  bear  by  Delpino,  which  cer- 
tainly have  their  weight  and  offer  confirmation  strong,  and  very 
likely  independent.  The  point  made  by  Delpino  is,  that  whereas 
this  vast  order  of  Compositce  is  especially  constructed  on  dichoga- 
mous entomophilous  principles,  i.  e.,  for  cross-fertilization  by  in- 
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ftndy  of  tha  flbnl  etriK-ture  and  airao^einent  in  reference  lo 
fecundation,  Delpino  propoets  a  new  cl&SBification  of  the  meniben 
of  bia  anb-umily'u^rtemjWc'CfB,  which  neud  not  here  be  detailed. 
It  fullf  for  th*  T»«nahltshment  of  the  eencRi  into  which  Arte- 
rnisia  hatt  been  divided,  and  for  an  equiTaJent  disruption  of  Fran- 
Beria,  Jbc,  wliich  oor  By§tematists  will  not  be  diJi'posed  to  ailopt. 
Yet  characters  of  this  eort,  standing  as  they  must  in  intinmU 
relation  with  the  well  being  and  eontinuani^e  of  the  specie«i,  will 
doubtless  prove  to  l>e  of  real  classilicatory  value,  and  be  turned  to 
important  aecount  M  such. 

Prof.  Delpino  clOMs  this  last  paper  with  a  brief  jrenpalogi^al 
commentary,  in  which,  by  the  ap]ilicati«ri  of  principlee  which 
there  is  not  room  here  to  explain,  he  makes  the  ingenious  but 
hardy  attempt  to  trace  the  filiation  of  this  group  in  queetiou, — 
viz.,  from  Campan*dac»f<  through  Zobeliticef  to  Conipoaita,  in 
which  the  !Setieci<>nidfie  offset  Arte/nmcB,  and  one  set  of  these 
prodnced  Iva  ;  this,  the  AmhrnsineouB  genera,  and  from  Ambrrnia 
through  Franaeria  to  XiiTithium,  our  troublesome  cockle-lmr. 

fi.  J.  Muller,  oA  the  Cyathium  of  Euphorbia.— i:\ie:  mono- 
^apher  of  EuphoTHacmi'  (Euphorbia  excepted)  in  l>e  CandoUe's 
ProdromuB,  has  dieoiused  this  question  in  the  Flora  for  Feb.  11, 
apropot  to  Warming's  paper,  of  whieh  we  gave  some  account  in 
our  Fehrnar^  number,  Dr.  Molicr  (confirms  the  Brownian  view 
throughout,  and  gives  new  arguments  for  regarding  the  stamioeal 
column  below  the  articnlation  as  a  pedicel,  and  the  stamen  as 
"  appendicular,"  notwithstanding  its  terminal  positinn,  in  opposi- 
tion to  Warming,  who  thought  it  might  be  truly  "  apical "  or 
"cauline."  Analogies  are  brought  from  the  structure  of  other 
Eiiphorbiarece,  with  which  Dr.  Mailer  is  so  familiar.  Species  are 
mentioned  of  Euphorbia  in  which  the  calyx  of  the  female  flower  is 
unequivocally  developed,  our  E.  hexaffnna  Nutt.  being  one.    a.  g. 

18.  Action  of  foreign  Pollen  on  the  Fruit  of  the  fertilized  Ptaiit. 
— Tn  the  Bulletin  of  the  St,  Petersburg  Academy  for  November, 
1871,  Maximowicz  has  collected  the  observations  and  a  few  experi- 
ments upon  this  subject,  and  recorded  one  experiment  of  his  own. 
He  mutually  crossed  Liliiim  Davvricitn  and  X,  b^dbiferum. 
Now  these  have  been  taken  for  one  and  the  same  by  late  writers, 
but  are  neatly  characterized,  according  to  MaximowicB,  by  the 
fonn  of  their  capsule  and  bulb-scales.  In  the  single  experiment 
the  pistil  of  L.  bulbiferum,  fertilized  by  the. pollen  of  X.  Davuruvm, 
set  fruit,  but  failed  to  mature  it.  That  of  X.  Davttricum  fertilized 
by  the  pollen  of  X.  bulbiferum  matured  well,  but  to  the  surprise 
of  the  observer,  it  formed  the  long  capsule  of  X,  bulbifervm  in- 
stead of  the  short  one  of  the  speciea  The  experiment  should  be 
repeated,  as  it  doubtless  will  be  in  the  ensuing  Beason,  a.  g. 

11.  A.  Griaebaoh,  Die  Vegetation  der  Erde  uacli  ihrer  klimati- 
Brhen  Anordmtng:  Ein  Abriss  der  vergleichenden  Geographie  der 
lyianzen.    Leipsic,  W,  Engelmami,  1872.     2  vols.  Svo. — ^This  new 
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sketch  of  the  earth^s  YegetatioD  in  its  relations  to  Climate  or 
Comparative  Geography  of  Plants,  npon  which  Prof.  Grisehach 
of  G5ttingen  has  long  been  occupied,  has  jnst  reached  us,  and  may 
hereafter  receive  the  further  report  which  this  elaborate  treatise 
deserves,  especially  if  the  English  translation  which  has  been 
called  for  should  appear.  The  work  is  strictly  a  geography  of 
plants,  and  it  treats  of  the  climates  and  vegetations  of  the  tweuty- 
four  regions  into  which  the  author  divides  the  earth,  so  that  it  is 
upon  a  plan  wholly  different  from  Alphonse  DeCandoUe's  work 

A.  6. 

12.  Mr.  Ravenel's  interesting  notice  of  the  Arrangement  and 
Morphology  of  the  Leaves  of  Baptisia  perfoliata^  as  set  forth  by 
the  present  writer  in  the  December  number  of  this  Journal,  b 
reprinted  here,  as  well  as  in  the  Annals  and  Magazine  of  Natural 
History ;  and  the  perusal  brings  to  our  view  an  abominable  mis- 
print, which  makes  utter  nonsense  of  the  last  sentence  of  the 
penultimate  paragraph,  to  be  corrected  as  follows :  a.  g. 

Correction, — In  vol.  ii,  No.  12,  p.  463,  in  line  11, for  "fusion" 
read  torsion;  line  12,  for  "  adopting  "  read  adapting  ;  so  that  the 
sentence  will  read :  "  in  the  torsion  of  the  axis  and  the  distribu- 
tion of  the  stomata,  adapting  the  foliage  to  its  vertical  position.'^ 

A.  6. 

13.  Catalogvs  of  the  PhcBnogamous  Plants  of  the  United  States^ 
JEast  of  the  Mississippi^  and  of  the  Vascular  Cryptogamous  Plants 
of  North  America^  North  of  Mexico, — Second  edition,  revised  and 
corrected.  Cambridge,  1872.  Published  by  B.  Pickman  Mann. — 
This  is  merely  a  reprint,  with  corrections  and  a  few  additions, 
of  the  Catalogue  known  familiarly  as  "  Mann's  Exchange  List," 
which  has  been  of  great  service  to  all  collectors  of  American 
plants.  Since  the  running  numbers  have  not  been  changed,  it  will 
be  possible  to  use  the  old  and  the  new  editions  interchangeably. 
The  "  typographical  and  other  errors,"  which  have  been  found  and 
corrected,  are  over  one  hundred  and  fifty,  and  Mr.  Mann,  in  his 

{preface,  renews  his  brother's  request  that  persons  using  the  Cata- 
ogue  would  send  him  notice  of  all  errors  discovered.        d.  c.  k. 

1 4.  Illustrated  Catalogue  of  the  Museum  of  Comparative  Zo- 
dlogy,  Supplement  to  the  Ophiuridoe  and  Astrophytidce  /  by 
Theodore  Lyman. — (Concluded  from  page  225.)  The  part  of 
Mr.  Lyman's  work  on  which  I  have  most  to  say  is  his  "  Note 
on  Nomenclature,  etc.,"  which  is  in  fiact  a  direct  reply  to  some 
remarks  of  Inine  in  a  note  to  the  third  part  of  my  "  Additamenta  " 
(p.  60).  The  prominent  place  given  to  Mr.  Lvman's  reply  may 
excuse  my  answering  it  at  greater  length  tnan  its  somewhat 
"  terse "  language — to  use  the  expression  of  the  reviewer  in  the 
"American  Naturalist" — might  otherwise  have  induced  me  to 
do ;  and  if  it  ueeds  any  apology  that  I  am  only  coming  forward 
with  old  ideas  and  well-known  facts,  my  apology  must  be,  that 
when  a  simple  truth  has  not  been  appreciated  and  comprehended 
at  its  value,  there  is  no  other  method  of  getting  it  into  people's 
heads  than  trying  if  a  repeated  exposition  of  it  will  not  succeed  in 
procuring  it  access. 


highly! 


The  first  part  of  my  note  reads  as  follows:  "Tliough 
valuin?  the  great  care  with  which  Mr.  Lyman's  'Catalogui 
workert  up,  aud  fully  acknowIe<igiiig  its  great  scientific  unport- 
8DCL',  I  canDOt  but  blame  the  nuTeasonable  manner  in  which  be 
upholds  the  (fictitious)  rights  of  priority  of  authors  before  Linn£. 
Tims  AatropAyton  ttiuricatum  (Lmk.)  is  named  A.  coHomtmy 
because  it  is  thus  named  by  Seba  (1) ;  (Jphtiithrix  frag  ilia  {Abgd.) 
gives  way  to  O.  rosu/a  (Linck);  Ophioderma  lacertoia  (Lmk.)  to 
Ophiura  levit  {"•Stella  levin r')  (Kondelet);  Ophiiira  t^rturata 
(Lmk.)  to  Ophiogli/pha  tacertoaa  (Liiick), — it  is  quit«  another 
thing  if  you  will,  with  Mr.  Norman,  recur  to  Pennant  and  write 
0.  hcertosa  (Pnt.);  Opkiopholia  acuhata  (Mflll.)  to  O.  bdlit 
(Linck).  Certainly  it  ought  now  to  be  known,  that  a  specific 
name  can  not  seek  its  priority  in  the  time  before  Linn£,  when  the 
binominal  principle  wa«  not  yet  invented;  when  there,  for  this 
very  reason,  existed  no  true  specific  names,  but  only  diagnoses  or 
'phrases  caractfiristiqnes '  as  means  of  designating  the  spwios, 
although  those  diagnoses  or  short  descriptions  did  sometimeB  con- 
sist of  a  single  word.  As  to  A.  coetosutn,  the  application  of  this 
name  to  .4,  muricatuni  (Lmk.)  is  the  more  nsofcss,  because  the 
&ryale  coalosa  of  Lamarck  ia,  as  pointed  out  by  Mr.  Lyman  him- 
self, a  West  Indian  species,  different  from  A.  miirtcaiutn  and  from 
the  other  two  species  known  from  this  archipelago." 

To  this  Mr.  Lyman  gives  the  following  answer :  "  As  to  the  first 
of  these  propositions'  {"that  names  prior  to  Linnivus  bnvc  no 
place  iu  present  nomcndatiire"' — after  all  not  a  \cry  ■■nrri'i-t  com- 
prehension of  my  proposition)  "I  may  say,  that  LinnseuB  first  con- 
trived what  is  called  binomial  nomenclature,  in  which  each  ammal 
has  two  names — the  generic  and  the  specific.  Confdsteticy  is  the 
first  duty  of  a  naturalist,  therefore  it  was  the  first  duty  of  the  fol- 
lowers of  LinnffiUB  to  respect  and  to  adopt  such  binomial  names  as 
may  be  found  in  anto-Linneean  authors,  of  whom  some  were  among 
the  most  celebrated  of  KoOlogists.  When,  then,  I  find  the  name 
Attrophyton  coitosum  distinctly  used  by  Seba  (iii,  pi.  ir,  £  1, 
p.  16, 1758),  and  moreover  an  excellent  figure  given,  I  shall  cer- 
tainly appW  that  name  to  the  West  Indian  species  to  which  it 
belongs.  Did  not  Seba,  more  than  a  century  ago,  publish  a  fine 
folio  with  fignres  that  are  better  than  some  of  those  we  see  now- 
a-days,  and  shall  we  ignore  his  names,  when  they  are  such  as  may 
properly  be  taken  ?"  But  this  splendid  edifice  Mr.  Lyman  himseK 
destroys  in  adding :  "  In  putting  such  a  name  as  Op/iiopkoia 
iellia  for  0.  aeuUata  I  thmk  I  nave  gone  too  fitr,  because  the 
name  beUis  of  Linck  is  used  as  part  of  a  diagnosis,  and  not  as  a 
name."  In  fact,  the  use  of  '^Opkiopkolit  Sellia"  is  in  no  wsf 
different  from  all  the  others,  against  whose  substitution  for  name« 
given  after  the  introduction  of  the  binominal  system  of  nomencla- 
ture I  have  made  a  protest. 

Let  us  consult,  e,  g.,  "  The  Revised  Rules  of  Zo&logical  Nomen- 
clature, adopted  by  the  British  Association  in  1866"  (with  not« 
by  A.  E,  Verrill,  1869),  p.  6  :•  "  As  our  subjectmatter  is  striclly 
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confined  to  the  binomial  system  of  nomenclature,  or  that  which 
indicates  species  by  means  of  two  Latin  words,  the  one  generic, 
the  other  specific,  and  as  this  invaluable  method  originated  solely 
with  Linnaeus,  it  is  clear  that,  as  far  as  species  are  concerned,  we 
ought  not  to  attempt  to  carry  back  the  principle  of  priority 
beyond  the  date  of  the  twelfth  edition  of  the  *  Systems  Natural, 
1766.'"  [As  pointed  out  in  the  note,  this  should  have  been  cor- 
rected to  the  tenth  edition  of  1768 ;  in  a  few  instances  one  is  com- 
pelled to  go  a  little  further  back,  i.  e.  to  the  "  Museum  Tessinia- 
num,^''  1763,  when  the  binominal  system  was  already  fairly  estab- 
lished.] "  Previous  to  that  pt^riod  naturalists  were  wont  to  mdicate 
species  not  by  a  name  comprised  in  one  word,  but  by  a  definition 
which  occupied  a  sentence,  the  extreme  verbosity  of  which  method 
was  productive  of  great  inconvenience.  It  is  true  that  one  word 
sometimes  sufficed  for  the  definition  of  a  species,  but  these  rare 
cases  were  only  binomuial  by  accident  and  not  by  principle,  and 
ought  not,  therefore,  in  any  instance  to  supersede  the  binomial 
designations  imposed  by  Linnaeus."  Nothing  can  be  more  true, 
more  lucid,  more  decisive,  than  this  argumentation,  and  Mr. 
Lyman^s  eloquence  falls  completely  to  the  ground  before  it.  A 
glance  at  the  works  of  Linck,  Kondelet,  Seba,  etc.,  will  convince 
every  unbiased  naturalist  who  knows  something  of  the  history  of 
science,  that  these  authors  had  only  "definitions"  or  "phrases 
caract^ristiques,"  and  never  meant  to  give  anything  else,  though 
they,  of  course,  often,  for  the  sake  of  convenience,  restricted  their 
diagnostic  descriptions  to  one  or  two  words  if  these  appeared 
sufficient  for  the  purpose.  Such  designations  as  ^^  IStella  lacer- 
tosQj'^  ^^Hosula  scolopendroides^''  ^^Beuis  scolopendrica^'*  ^^  Astro- 
phyton  costosum^'*  are  evidently  only  accidentally  binominal, 
scattered  as  they  are  among  polynominal  ones  of  this  character : 
^^ SteUa  lumbricalis  corpore  pentagono  lateribus  lunaiis^'*  ^^PentOr 
cerus  gibbus  et  reticulatiis^'^  "  Stella  corincea  acutangula  hispida,'^^ 
**  Artocreas  minimum  ex  insula  St.  Thomce^''  ^^  Artocreas  mart7ium 
minusculum  Curassaricum^''  etc.,  and  therefore  have  no  right  of 
priority.  Moreover,  if  Mr.  Lyman — in  open  rebellion  against  one 
of  the  universally  adopted,  simple  and  sound  rules  of  science, 
followed  noio-a-days,  if  1  am  not  mistaken,  by  all  other  zoologists — 
will  persevere  in  upholding  the  binomincU  ch&r&cter  of  the  biverbal 
phrases  cited  above,  he  will — "  consistency  being  the  first  duty  of 
a  naturalist" — be  obliged  to  maintain  their  first  part  (Stella,  Ito- 
Bukty  BeUis)  as  true  generic,  their  second  half  as  specific  denomi- 
nations. Instead  of  this,  Mr.  Lyman,  in  a  quite  arbitrary  manner, 
in  some  instances  prefers  the  first  (pseudo-generic)  to  the  second 
(pseudo-specific)  part  of  the  biveroal  description,  writing  first 
Ophiothrix  rosula,  Ophiopholis  bellis.  This  is  perhaps  the  worst 
consequence  of  the  practice  advocated  by  Mr.  Lyman,  that  it 
spreads  confusion  and  capriciousness  in  nomenclature.  I  have  no 
doubt,  therefore,  that  it  will  be  universally  disapproved ;  but  I 
thouffht  it  right,  nevertheless,  to  protest  against  it,  to  prevent,  if 
possible,  younger  naturalists  from  being  induced  to  take  it  up. 
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The  rule  is  very  simple:  the  priority  of  a  tpec^  name  eannoitU 
Bought  in  worlcB  in  which  the  binaminai  eykem  of  nomenelaiwre  it 
not  pet  ctdopted.  A  definite  year,  of  coone^  cannot  be  pointed  oot^ 
as  a  line  of  demarkation,  as  it  took  some  tun^  before  tne  Luuubhi 
principle  was  generally  known  and  universally  adopted.  Tbe 
character  of  the  work  must  decide  if  its  author  ranks  among  the 
Ophioderma  to  QpAitira,  Ophiura  to  Ophiofflypha^  etc.  f — or  to 
insinuate  that  I  belong  to  a  party  who  **  insist  on  oonsideriiij; 
eredU  or  honor  the  real  reason  for  using  names  of  authors.'*  This 
is  a  gross  and  nnfoonded  misunderstanding.  I  neyer  said  aay- 
thing  so  absurd  or  narrow-minded;  if  others  have^  I  am  not 
responsible  for  them.  The  rights  of  an  author  (A)  are  not 
yiolated  by  omiuing  his  name  altogether,  but  they  certainlT  an 
binominal  or  the  poiffnominal  authors^  and  consequently,  if  hit 
Sjj^ific  designations  hare  a  claim  on  priority  or  not  To  do  sove^ 
Cnck  and  ^ba  are  not  among  the  number  I 

In  the  second  part  of  the  note  alluded  to  I  uttered  the  follow- 
ing :  ^  There  is  written  so  much  against  the  bad  practice,  that  the 
author  of  a  new  genuS  or  generic  denomination  puts  hie  own  narns 
after  the  specific  names  previously  invented  by  other  audiOTt)  dial 
it  cannot  but  excite  astonishment  to  see  this  practice  not  only  gen- 
erally adopted  by  most  American  authors,  but  also  in  a  woik 
published  under  tne  auspices  of  a  scientific  celebrity.  Tliis  is  sd 
evident  a  violation  of  the  rights  of  the  author,  and  so  oonspieii- 
ously  dangeroue  to  the  sound  development  of  edenee^  that  I  am  at 
a  loss  to  conceive  how  this  bad  practice  can  still  find  followoi^ 
and  that  not  all  naturalists  have  adopted  the  simple  practice  to 
put  the  name  of  the  original  author  of  the  specific  name  into 
parenthesis  when  the  generic  denomination  has  been  altered,  thus 
avoiding  every  ambiguity." 

I  can  perhaps  admire  the  adroitness  of  Mr.  Lyman^s  reply  to 
this  remark,  but  am  sorry  that  1  cannot  fully  acknowledge  its 
correctness.  Mr.  Lyman  has  no  right  to  impute  to  me  any 
anxiousness  for  my  *'  reputation  " — owing,  I  think,  to  the  loss  of 
the  species  to  which  my  name  would  cease  to  be  attached,  in 
consequence  of  some  unnecessary  changes  of  generic  names,*  L  e. 
by  substituting  another  (B)  in  its  place,  giving  it  the  appearance 
as  if  the  principal  part  of  the  work  done  respecting  the  discovery, 
description  and  systematic  registration  of  the  species  was  due  to 
B  and  consequently  not  to  A.     But  I  am  very  willing  to  admit, 

*  Respecting  these  substitutions  I  ^Tote  as  follows  (Addit  ill  p.  69):  '^Thoogb 
I  have  perhaps  myself  occasioned  this  substitution  of  names  througli  mj  remark! 
(1.  a  p.  31)  on  the  application  of  the  name  Ophiura,  I  am  now  not  sure  that  it  was  the 
right  thing  to  be  done.  When  Forbes  and  Miiller  and  Troschel  divided  the  geaiu 
(^hiura  (Ag.),  they  ought  certainly  to  have  left  this  name  with  the  '  Ophiodennasf 
but  as  they  did  no  such  thing,  and  Forbes  limited  and  defined  his  g^nus  Oj^ma 
in  a  perfectly  correct  manner,  as  did  Miiller  and  Troschel  their  Ophioderma,  I  can- 
not see  that  we  are  now  justified  in  altering  them  again,  not  to  speak  of  the  rights 
attained  by  their  being  used  in  many  important  works.  If  zoologists  will  agree  in 
retaining  the  names  Ophioglypha  and  Ophioderma  (as  done  by  Mr.  Ljungman), 
Ophiura  can  conrenientiy  be  used  as  a  collective  designation  for  aU  generioillj 
undefined  or  undefinable  (i.  e.  many  fossil)  species.'* 


Geology  and  Natural  History,  386 

that  this  "violation  of  rights"  is  only  a  matter  of  secondary 
importance,  and  if  anybody  will  argue  that  it  is  of  no  importance 
at  all,  I  shall  not  dispute  the  point  further.     But  the  principle 
followed  by  Mr.  Lyman,  and,  I  believe,  by  all  American  authors,* 
is  prejudicial^  because  it  will  tempt  vain  men — and  many  good 
men  are  vain,  naturalists  not  the  least — to  create  a  host  of  unne- 
cessary new  genera  or  generic  denominations,  with  the  evident  or 
secret  intention  to  make  an  easy  harvest  of  species,  to  which  their 
own  name  of  authority  might  henceforward  be  attached,  giving  in 
that  manner  to  the  conmion  or  unscientific  reader  a  false  impres- 
sion of  their  influence  upon  the  development  of  natural  histoiy, 
exempla  sunt  odiosa  I    The  only  efficient  means  to  stop  this  fatal 
practice  is  clinging  to  the  well-established  rule,  that  the  name  of 
the  author  who  first  established  and  published  a  species  shall 
remain  with  it,  may  the  generic  appellation  be  changed  or  not — a 
rule  adopted,  I  believe,  by  most  of  the  European  authors  who 
have  paid  any  attention  to  this  vexed  question  of  nomenclature, 
and  without  exception  by  all  Scandinavian  naturalists.f     The 
practice  against  which   I  thought  it  proper  to  remonstrate  is 
further  only   capable  of  causing  confusion    and  loss  of   time. 
Strangely  enough,  Mr.  Lyman  and  his  allies  defend  their  cause 
by  arguing  that  "nomenclature  is  a  system  of  exact  registra- 
tion;" very  true,  but  for  the  very  cause  of  ^^exa<st  registration'*^  it 
is  absolutely  necessary  that  the  student  is  referred  at  once  to  the 
author  who  Jirst  published  the  species,  and  not  to  him  who  after- 
ward referred  it  to  another  genus,  subdivided  the  old  one,  rebap- 
tised  it,  or  perhaps  only  reformed  its  orthography,  knowing  him- 
self^ perhaps,  notning  of  the  species,  or  having  sometimes  quite  a 
different  thing  in  view.     I  shall  give  an  example  that  will,  I  hope, 
act  as  an  ^^argumentum  ad  hominem.'*''    If  I  am  right  (as  I  think 
I  am)  in  reducing  the  new  genera,  Ophiomaza^  Ophiomitra  and 
Ophiothamnus^  the  species  now  referred  to  them  ought  hence- 
forward to    be    written   thus:    Ophiocnemis  cacaotica   (Lym.), 
Ophiacantha  vicaria  (Lym.),  valida  (Lym.^  and  sertata  (Lym,), 
thus  referring  the  reader  to  consult  the  works  of  Mr.  Lyman  to 
find  the  first  information,  registered  in  the  annals  of  science,  of 
these  animals;  if,  according  to  Mr.  Lyman,  they  are  written 
Ophiocnemis  ca>caotica  Ltk.,  Ophiacantha  vicaria  Ltk.,  etc.,  the 
future  student  will  ^^operam  et  oleum  perdere''^  in  finding  out 
where  in  the  world  Mr.  Ltltken  had  anything  to  do  with  these 

*  In  regard  to  this  point  Dr.  Liitken  is  quite  mistakeD,  for  many  American  natu- 
ralists have  always  and  still  do,  in  all  cases,  write  the  name  of  the  original  de- 
acriber  of  the  species.  See  for  examples  Prof.  Dana's  Reports  on  the  Zoophytes 
and  Crustacea  of  the  U.  S  Exploring  Expedition,  1846-1852;  numerous  pupers  by 
Dr.  Siimpson ;  most  of  the  7X>olog^C8d  publications  of  the  Smithsonian  In»<titution, 
eta  In  Prof.  Dana's  works,  the  name  of  the  original  describer  of  the  species  is 
akooffa  given  in  parenthesis.  Others  do  this  when  the  synonymy  is  not  given  in 
oonnection  with  the  species. — Eds. 

f  Not  all  of  these,  however,  put  the  name  of  authority  in  parenthesis  when  the 
generic  name  has  been  chHUged ;  Lov^n,  Sars,  Ljungman,  etc.,  usually  add,  in  pa- 
renthesis, the  name  of  the  old  genus,  writing,  e.  g.  n-iUmium  reUctUatum  {Fleuroi- 
tma)  Brown,  Ophiactis  BaUi  {^hiocoma)  Thompson,  etc. 

Am,  Joub.  Sci.—Third  Sbrim,  Vol.  Ill,  No.  17,— Mat,  1878. 
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species ;  and  if,  accidentally,  he  is  acquainted  with  the  fiict,  that 
Mr.  Lyman  established  years  ago  some  species  with  the  same 
specific,  but  with  different  generic  names,  he  will,  nevertheless, 
know  nothing  about  their  relations  to  the  species  he  did  find 
enumerated,  e.  g.  in  some  faunistic,  systematic,  anatomical,  etc, 
work  under  my  authority ;  whereas,  he  will  be  on  the  right  Xxwfk 
instantly  if  that  of  Mr.  Lyman  be  used  instead  of  mine — ^the  name 
of  this  gentleman  bein^  of  course  put  in  parenthesis,  to  indicate 
that  his  original  generic  denomination  has  been  changed.  The 
'^  rules  of  zoological  nomenclature,"  therefore,  are  very  correct  in 
stating  that,  ^'  m  giving  the  authority  for  the  specific  name  in 
preference  to  all  others,  the  inquirer  is  referred  directly  to  the 
original  description,  habitat,  etc.,  of  the  "species,  and  is  at  the 
same  time  reminded  of  its  discovery."  ^  Therefore  it  is  recom- 
mended that  the  authority  for  a  specific  name,  when  not  applying 
to  the  generic  name,  should  be  expressed  thus :  (Linn.)  as  jfyrat^ 
nus  erinittu  (Linn.)." 

When  Mr.  Lyman  concludes  his  remarks  with  stating  that  he 
had  no  objection  to  my  '^  Synopsis  "  provided  it  be  understood  as 
a  movement  toward  a  true  classification,  or  as  a  really  convenient 
tabulation  of  genera,"  I  must  say,  that  I  do  not  niow  what  I 
should  have  expected  more,  and  that  my  own  words  amply  shov 
that  I  did  not  expect  more.  But  when  ne  adds :  ^'  Inasmuch  as  it 
rests  on  the  structure  of  the  mouth-parts,  it  cannot  be  expected  to 
be  an  exposition  of  nature  any  more  than  a  classification  of  fishes 
based  on  their  scales,  of  mammalia  on  their  nervons  centres,  <»r 
mollusks  on  the  character  of  their  shells,"  he  would  no  doubt 
have  been  more  just  in  comparing  a  classification  of  the  Ophiu- 
rid(v^  based  (reluctantly)  on  the  character  of  the  mouth,  with  the 
classitications  established  in  Mammalia^  Ophidia^  Gasteropoda^ 
Arthropodii^  etc.,  on  the  teeth  or  other  "  org  ana  cibaria  •' — classi- 
fications which  are,  to  say  the  least,  generally  esteemed  as  tolera- 
ble approximations  to  an  "exposition  of  nature."  The  true 
system — some  naturalists  will  tell  us  that  such  a  thing  does  not 
exist — will  only  be  finally  found  when  all  genera  (recent  and 
fossil)  are  known,  i.  e.,  it  will  never  be  found !  Every  contribution 
that  leads  us  nearer  to  this  ideal  is,  however,  a  step  in  the  desired 
direction ;  and  we  shall  be  very  glad,  therefore,  to  welcome  any 
future  communications  from  Mr.  Lyman  about  the  results  of  hfe 
researches  on  the  Ophiuridce  in  the  European  museums ! 

Copenhagen,  Dec,  1871.  Chr.   Lutkkx. 

15.  Additional  Xote  on  the  Rides  of  Nomenclature  ;  by  A  E. 
Verrill. — Although  agreeing  in  most  respects  with  the  views  of 
Dr.  Lutken,  and  especially  in  regard  to  the  extension  of  the  rule 
of  priority  to  the  ante-Linnean  authors,  the  writer  acknowledges 
that  he  is  one  of  those  "  American  authors  "  who  believe  in  and 
practice  the  custom  of  writing  the  name  of  the  author  who  first 
gave  the  correct  binomial  name  to  a  species,  as  the  authority  for 
thaX  particular  name.  It  seems  fitting,  therefore,  to  given  some  of 
the  arguments  in  favor  of  this  practice  (by  no  means  confined  to 
American  authors),  as  briefly  as  possible : 
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Ist  The  name  of  a  species  is  binomial^  and  the  first  part  is  just 
as  important  an  element  as  the  second.  Is  the  family  name  of  a 
man  less  important  than  his  Christian  name  ? 

2nd.  The  matter  of  "  credit"  or  "  honor,"  by  some  supposed  to 
be  connected  with  the  attachment  of  a  man's  name  to  a  species,  is 
of  little  or  no  account;  but  if  it  were  of  more  importance, /u«^tc6 
would  demand  that  we  should  write  as  authority  the  name  of  the 
author  who  has  done  the  most  work  on  the  species,  or  who  has 
given  us  its  complete  anatomy  and  history.  Certainly  the  writers 
who  have,  like  Linnd,  Lamarck,  Fabricicus,  and  many  others, 
described  vast  numbers  of  species  under  useless  or  artificial  general 
in  loose,  indefinite,  Latin  diagnoses  of  two  or  three  lines,  costing 
them  perhaps  half  an  hour  of  time,  but  costing  subsequent  natural- 
ists, in  the  aggregate,  many  months  or  years  of  labor  to  unravel 
and  understand,  are  not  deserving  of  more  consideration  than 
later  systematists,  who  by  a  prolonged  and  careful  study  of  the 
anatomy  have  shown  their  true  structure,  and  have  thus  arrange 
them  in  natural  groups,  and  so  brought  them  properly  into  the 
**  domain  of  science." 

Sd.  As  to  the  matter  of  conventencCj  or  saving  of  time,  it  seems 
to  me  that  the  argument  is  opposed  to  the  system  advocated  by 
Dr.  Ltltken.  Is  it  not  customary,  in  looking  up  unfamiliar 
names,  to  consult  the  index  of  a  book  ?  But  if  the  generic  name 
has  been  changed,  how  can  we  expect  to  find  in  an  author's  index 
a  name  falsely  attributed  to  him,  which  he  never  used,  and  would 
perhaps  have  been  offended  with  ?  K  we  look  through  the  body 
of  the  work  we  do  not  &re  better,  though  our  labor  is  increased, 
for  the  same  specific  name  may  occur  many  times.  Thus,  if  any 
one  not  perfectly  familiar  with  conchological  literature  undertakes 
to  use,  n>r  instance,  the  Genera  of  Recent  Mollusca,  by  H.  &  A. 
Adams,  he  constantly  finds  scores  of  names  of  species  under  genera 
that  are  new,  or  unfamiliar,  or  perhaps  ante-Lmnean,  and  used  in 
a  sense  unlike  that  in  which  the  same  name  is  ordinarily  used,  but 
all  the  species  have  the  name  of  the  original  describer  afler  them 
(not  even  in  parenthesis,  though  that  would  not  help  much),  and  if 
he  seeks  for  tne  species  in  the  works  referred  to,  he  must  consume 
a  great  amount  of  time  to  no  purpose.  What  assistance  can  it  be 
to  find  Say's  name,  e.  g.,  after  such  a  name  as  Anchistoma  hirsutum^ 
unless  we  happen  to  know  beforehand  in  what  genus  Say  placed 
the  species  ?  I  presume  that  every  naturalist,  however  experienced, 
has  met  with  similar  inconvenience  and  loss  of  time  in  using  this 
work.  Those,  in  this  country,  who  try  to  use  the  Smithsonian 
^  Check  lists  of  Shells,"  constructed  on  the  same  plan,  find  the 
same  and  even  worse  inconveniences. 

4th.  As  to  the  temptation  it  affords  to  vain  or  young  naturalists 
to  do  poor  or  hasty  work  for  the  sake  of  perpetuating  their  names 
as  '^authorities,"  we  have  found  that  the  actiuil  resuU  is  just  the 
opposite  that  which  Dr.  Ltltken  supposes.  What  can  be  a  greater 
check  upon  such  a  person  than  the  certainty  that,  if  he  makes  a 
mistake  in  hastily  aescribing  a  species,  before  he  has  ascertained 
its  true  structure  and  relations,  his  name  will  drop  into  the  ob- 
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scurity  of  erroneous  synomymB?  What  can  be  more  encouraging 
to  one  of  that  class  of  persons  than  the  certainty  that  if  he  names 
and  describes  a  species,  no  matter  how  poorly,  or  in  what  false 
relations,  or  under  what  wrong  genus,  his  name  must  nevertheless 
always  remain  attached  to  it  ?  The  effect  of  the  '^  American  "  cus- 
tom IB  certainly  to  induce  naturalists  to  attach  more  importance  to 
the  study  of  the  structure  and  true  relations  of  species,  and  lest  to 
mere  descriptions  of  new  species.  And  in  this  country,  where  any 
naturalist  can  easily  obtain  at  least  50  new  species  in  an  excursion 
of  a  single  day,  this  is  of  much  consequence  tor  the  future  progren 
of  the  science. 

16.  New  ZodlogiccU  PeriodicaU,* — No  less  than  three  sodlogical 
periodicals  have  lately  made  their  appearance,  and  judging  irom 
their  ^first  numbers  they  are  of  great  promise.  The  one,  Archives 
de  Zodlogie  Exp6rimentale  et  G6n6rale,  issued  by  Professor  La- 
caze  Duthiers,  will  take  a  high  place  among  scientific  periodicals, 
and  is  likely,  in  French  zoological  literature,  to  take  the  position 
which  Siebold  and  EOlliker's  Zeitschrift  takes  in  Grermany.  Pio- 
fessor  Lacaze  Duthiers,  so  well  known  for  his  thorough  researches 
upon  the  Invertebrates  of  the  Mediterranean,  contributes  an  intro- 
duction to  the  first  number,  stating  the  aims  of  the  publication, 
and  concludes  the  number  by  an  elaborate  article  on  the  auditive 
capsules  of  Gasteropoda.  The  other  original  article  of  this  number 
is  written  by  Mr.  Perrier,  who  has  given  us  an  excellent  paper  on 
the  Natural  History  of  a  fresh-water  worm  (Deto)  allied  to  Nais. 
This  periodical,  as  well  as  the  other  "Journal  de  Zodlogie,"  pub- 
lished under  the  auspices  of  Professor  Gervais,  both  have  notes 
and  reviews  on  scientific  works  published  in  countries  outside  of 
France,  a  feature  which  thus  far  has  received  but  little  attention 
from  French  scientific  journals.  Holland,  which  already  publishes 
so  many  scientific  memoirs  and  periodicals  of  great  excellence, 
adds  a  purely  zoological  archive  to  its  list,  edited  by  Professor 
Selenka.  The  first  number  contains  a  tolerably  complete  embry- 
ology of  one  of  the  naked  Gasteropods  by  Selenka,  and  a  long  paper 
by  C.  K.  Hoffman  on  the  anatomy  of  Echinoderms ;  both  these 
papers  are  excellently  illustnited.  Professor  Selenka  intends  to 
issue  his  Niederlandische  Archiv  fttr  Zoologie  whenever  sufficient 
material  is  at  hand  ;  he  solicits  articles  either  in  German,  French 
or  English.  a.  a. 

17.  Ea^t  Tfidla  Crustaceans.  On  Indian  and  Malayan  Telphv- 
sidmj  Part  I,  by  James  Wood-Mason,  Esq. — Mr.  Mason  is  pub- 
lishing excellent  papers  on  Indian  Crustaceans  in  the  Journal  of 
the  Asiatic  Society  of  Bengal.  The  paper  on  the  Telphusids 
appears  in  vol.  xl  of  this  Journal.  Figures  are  given  of  the  seve- 
ral species,  which  are  admirably  drawn  and  lithographed. 

18.  Greenland  Meteorite, — Mr.  E.  Seymour  writes  us  from  hb 
office  for  the  sale  of  rocks,  minerals  and  fossils,  62  Beekman  St., 
N.  Y.,  as  follows:  I  have  been  commissioned  by  Professor  Norden- 

♦  Archives  de  Zoologie  Exp<5riment^le  et  G^nerale.  Sous  la  Direction  de  H.  de 
Lacaze  Duthiers.  Paris. — Niederlandische  Archiv  fiir  Zoologie  herausgeg^ben  von 
Em.  Selenka.    Haarlem-Leipzig. — Journal  de  Zoologie  par  Paul  Geryaia.    Pani. 
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flkiOld,  of  Stockholm,  Sweden,  to  sell  one  of  tbe  celebrated  Green- 
land meleoriteR  lately  found  by  him.  This  meteorite  weighe 
10,000  lbs.  and  the  price  is  tl2,500  in  gold.  He  has  a  few  otlier 
lai^e  specimens,  adapted  to  public  collections,  of  smaller  size. 
Specimens  of  any  desired  size  may  be  obtained  for  private  colleo- 
tions  at  tS.OO  per  pound  or  75  cents  per  ounce. 

IIL    ASTBONOMT. 

1.  Reeeni  auroral  ditplayi  in  the  United  Statee. — In  toL  1,  p. 
146  (Jnly,  1870),  we  have  given  the  dates  upon  which  auroras 
were  reported  by  at  least  one  of  the  obaer\ers  of  the  Smithsonian 
Institution  lor  the  year  1869,  and  for  three  months  of  the  year  1870. 
Id  voL  i,  p.  309  (April,  1871),  we  gave  the  continuation  of  these 
observations  to  the  close  of  the  year  1870.  We  now  furnish  a 
similar  summary  tor  the  year  1871,  The  observations  for  tbe  first 
eight  months  of  the  year  were  taken  from  the  monthly  reports  of 
the  Department  of  Agricultore ;  the  observations  for  the  last  four 
months  were  furnished  by  the  Secretary  of  the  Smithsonian  Insti- 
tution, the  auroral  observations  having  been  omitted  in  tbe  re- 
ports of  the  Department  of  Agriculture  for  these  months.  We 
regret  to  find  in  the  Febmarr  report  the  announcement  that  the 
poblication  of  the  meteorological  tables  in  the  monthly  is  discon- 
tinued, A  large  number  of  persons  have  been  accustomed  to 
consult  these  tables  with  great  interest,  and  we  trust  the  Commis- 
BJoner  of  Agriculture  will  reconsider  his  deoisiou  respecting  the 
publication  of  these  tables. 

AwrmraX  diaplaya  in  Bit  United  Slala  in  the  year  ISIl. 
Jul.        3.  A.  T.  Id.  13,  IS.  IS,  10,  SO,  23,  29,  ToUl  11  difi. 

Feb.        S,  10,  11,13,19,  IS.  10,20. -h.ia.  34, 36,  ST.  ,.     13     „ 

March,    1,  ■3.  S,  ».  10.  IS,  IT,  in,  BO.  M,  34,  35,  38,  27,  28.  ,,     IB     ,. 

April,         5,  g,  10. 11,  18, 14,  l.\  lU,  IT,  IH,  19,  2i,  33,  34,  39,  ,,     16     ,. 

M»y,       .,T.  8.0,10,  11,  12,13,  M.  IT,  IB.  19,31,33,33,35,36,  „     IT     „ 

Jnnr,       4,  T,H.  9,  10, 11, 13, 14,  IT.  18,19,21.22,  23,24,  30,  30,  ,,      IT     ,, 

July,      T,  i,  10, 90, 81,  33. 34,  »,  38.  „      9    „ 

Aug.        5.  9,  10,11, 13, 13,  tS,1IS.  IT,  IB,  31.  33,  24,  ,,      13     „ 

Scpi.       1,  2.4,*,  7.  <j,  fl,  10.  H,  18.  14, 17,  20,  ,,     IS     ,, 

0«.        3.4,6.7.  10.13,  14,  15,  li),  17,18,18,34,35,30,  .,     15     „ 

No*.        1,2,3,4.  ,1,8.  It.  ID,  ]1,  V2.  V.I,  14,  T5,  16,19,20,31,33,36,  ,,      10     „ 

Dm.       1  8.9,10.13,13,14,111  IH.^;,25,S8,  .,     13     „ 

Toul  for  tbe  ;e*r  1871,  1!0  dayi. 

The  following  Is  a  summary  of  the  Smithsonian  observations  for 
,  tbe  past  three  years : 

1809.  I  18  I  13  1  18  I  23  I  14  I  IT  I  IS  I  1.?  I  £  I  IT  I  9  I  18  I  IW 
lino,  I  19  I  18  3»  I  31  I  33  I  14  I  20  I  19  I  31  I  21  1  IS  1  IT  I  2:i3 
1»T1,     I  11  I  18   I  15   I     16    I  IT    I     17    I       9  I    13  I    13   !    15  1  IB    1  12   I    170 

The  correspondence  of  these  results  with  the  number  of  spots 
TisiWe  on  the  sun's  surface  is  quite  noticeable.  The  disturbance 
of  the  son's  sarfaoe  attained  its  maximum  in  1870,  and  is  now  rap- 
idly declining.  It  is  anticipated  that  the  number  of  auroras  visi- 
ble in  the  United  States  in  subsequent  years  will  exhibit  a  similar 
decline.  b.  l. 
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2.  Note  an  the  Zodiacal  LighL — ^The  (7offitM  Rm%du9  tot  Jan. 
82,  1872,  oontams  an  abstract  from  a  note  of  Mr.  B.  liaia,  giying 
the  results  of  observations  of  the  sodiacal  light  at  Rio  Janeiro 
and  at  Tarioos  places  upon  the  hiffh  plateaus  of  tiie  interior  of 
BrasiL  Mr.  loais  finds  that  the  light  is  risible  as  fiir  as  the  anti- 
solar  point  of  the  heavens.  Potoiscopic  observations  have  not 
enabled  him  to  discover  anv  trace  of  polarisation.  He  has  also 
at  various  times  within  the  hst  four  years  studied  the  light  by  die 
aid  of  the  spectroscope,  and  has  found  that  it  gives  a  spectnnii 
apparently  continuous,  though,  perhaps,  oontaining  dark  hnes. 

Tliese  result's  would  indicate  that  the  light  is  derived  from  the 
sun  by  reflection;  and  the  absence  of  polarization,  if  certainly 
made  out,  shows  that  the  matter  reflectmg  the  soli^  raya  is  not 
gaseous,  but  made  up  of  solid  corpuscles  not  endowed  with  the 
properties  of  specular  reflection,  but  scattering  the  light  imn- 
uurly.  With  regard  to  the  connection  l^etween  the  base  of  As 
aodiacal  light  and  the  corona^  he  remarks  that  althoagfa  the  luriit 
in  the  latter  is  polarised,  while  that  of  the  former  is  not  so,  a  net 
indicating  that  the  latter  is  gaseous,  and  the  former  oompowd  of 
solid  particles,  the  corona  may  possibly  be  the  base  of  Uie  aofi- 
acal  light,  its  gaseous  condition  being  a  result  of  its  proximity  to 
tile  sun,  in  consequence  of  which  the  solid  particles  are  vdlatihisd 
by  the  intense  heat. 

The  observations  of  Janssen  during  the  recent  solar  eclipse  are 
of  interest  here,  as  confirming  the  polarisation  of  the  corona^  and 
showing  that  it  emits  light  giving  a  continuous  spectrum  with 
the  solar  dark  lines. 

Ang8tr5m  on  one  occasion  observed  the  bright  line  of  the  auro- 
ral spectrum  in  that  of  the  zodiacal  light ;  but  that  it  belongs  to 
the  spectrum  of  the  latter  is  rendered  doubtful  by  the  fact  that  it 
has  been  observed  in  the  light  from  all  portions  of  the  sky  on 
nights  in  which  the  whole  heavens  were  feebly  luminous  with  a 
diifuse  light  The  essentially  monochromatic  character  of  this 
light  would  render  the  line  visible  even  when  superpos<*d  upon 
the  spectrum  of  the  zodiacal  light,  as,  if  the  latter  is  really  contin- 
uous, it  would  be  extremely  feeble  when  observed  with  an  instru- 
ment of  high  dispersive  power. 

Polariscopic  ooservations  upon  the  zodiacal  light  were  made 
at  Agosta  in  December,  1869,  by  the  members  of  the  eclipse  expe- 
dition, and  are  reported  by  Mr.  A.  C.  Ranyard  in  the  Monthly 
Notices  of  the  Royal  Ast.  Soc,  for  March  10,  1870.  On  the  eve- 
ning of  the  19th,  the  light  being  especially  brilliant,  Mr.  Ran- 
yard observed  it  with  a  Savart's  polanscope,  and  thought  that  he 
detected  dark  bands  indicating  polarization  in  a  plane  passing 
through  the  sun.  This  observation  was  confirmed  by  Mr.  Burton 
of  the  same  party,  who,  on  looking  through  the  instrument,  saw 
the  dark  bands  distinctly.  On  the  following  evening  the  light 
was  visible  but  less  brilliant  than  before,  and  Secchi  thought  he 
detected  faint  bands  on  viewing  it  with  a  Savart,  but  was  not 
sure  of  his  observation.  These  results  are  in  opposition  to  those 
of  M.  Liais,  and  indicate  that  the  light  is  reflected,  either  from  mst- 
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ter  Id  such  a  condition  that  its  particles  are  small  compared  with 
the  wave-length  of  light,  hence  possibly  in  the  form  of  gas,  or 
from  matter  capable  of  giving  specular  reflection.  It  is  not  im- 
possible indeed  that  the  light  consisted  of  portions  reflected  in 
Doth  modes,  the  relative  proportions  of  polarized  and  unpolarized 
light  varying  in  different  times  of  the  year  and  in  different  parts 
of  the  earth^s  orbit,  and  further  observations  are  needed  in  order 
to  determine  this  point.  a.  w.  w. 

8.  7%e  American  Eclipse  Expedition.  (From  ^*' Nature^'*  of  F'eb. 
22.) — I  deem  it  but  proper  and  just  that  I  should  correct  a  mis- 
take that  has  just  met  my  eye  in  Dr.  Schellen's  excellent  work  on 
Spectrum  Analysis. 

On  page  332  of  the  2nd  German  edition  we  find  "Die  erstere 
Expedition  w&hlte  unter  der  AnfUhrung  von  Professor  Morton  die 
Stationen  im  Staate  Iowa, 

"(1)  Burlington  mit  den  Beobachtern  Professor  Mayer,  Kendall, 
Willard,  Phillips,  nnd  Mahoney,  denen  sich  der  alsge  wand  ter 
Spectroskpist  bekannte  Dr.  C.  A.  Young,  Professor  am  Dartmouth 
College  (Hanover),  und  Dr,  B,  A.  Croidd  fUr  die photographi' 
schcfh  Au/hahmen  hinzugesteUen,'*'* 

In  the  English  translation,  edited  by  Mr.  Huggins,  the  above 
reads,  "  The  first  expedition,  under  the  guidance  of  Professor 
Morton,  selected  stations  in  the  State  of  Iowa  as  follows : — 

"(1)  Burlington,  where  its  observers  were  Professor  Mayer,  and 
Messrs.  Kendall,  Willard,  Phillips,  and  Mahoney,  together  with 
Dr.  C.  A.  Young,  Professor  of  Dartmouth  College  (Hanover),  well 
known  as  an  experienced  spectroscopist,  and  Dr.  B.  A.  Gould,  to 
whose  charge  the  photographic  department  was  committed." 

Dr.  Gould  had  no  connection  with  the  photographic  expedition, 
but  placed  himself  under  Professor  Coflin's  general  organization, 
so  that  he  could  have  facilities  for  making  observations  on  the 
corona,  and  in  searching  for  the  suspected  iutermercurial  planet. 

The  Burlington  station  of  the  Philadelphia  eclipse  expedition 
was  placed  under  the  direction  of  Dr,  Alfred  M.  Maver,  and  the 
photographs  pointing  page  337  of  Dr.  Schellen's  work  are  two  of 
the  five  plates  secured  by  him  during  totality. 

Also  the  diagram  on  page  338  is  from  Dr.  Mayer's  report  on  the 
eclipse  (published  October,  1869),  an  abstract  of  which,  with 
accompanying  copies  on  glass  of  the  original  negatives,  was  pre- 
sented by  M.  Delaunay  to  the  Institute  of  France.  The  Rev.  T. 
W.  Webb  laid  them  before  the  Royal  Astronomical  Society, 
where  the  report  and  the  photographs  were  discussed  at  length  at 
the  meeting  of  November  12,  1869. 

Henky  Morton,  President 
Stevens  Institute  of  Technology,  Hoboken,  New  Jersey. 

4.  Aurora  of  February  ith. — This  aurora,  particular  account  of 
which  is  given  by  Prof.  Twining  at  page  2 73  of  this  volume,  was 
fleen  at  Snez  and  also  at  Bombay. 

It  was  also  observed  at  the  Cape  of  Good  Hope,  as  announced  in 
the  following  account  by  E.  J.  Stone  of  the  Koyal  Observatory 
at  the  Cape,  dated  Feb.  19,  copied  from  NaJture  of  April  4.     An 
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aurora  of  a  Tery  miiuaal  splendor  for  tho  latitude  was  seen  ham 
on  Sunday  erenuiff,  Febmary  4,  1878.  The  sky,  ezteodh^  it 
anmnth  over  ly?""  from  N.  B.  to  nearly  W.  &  WT,  was  genersily 
fllnminated.  The  brillianoe  of  the  glow  raried  oonndetrably  is 
different  direotions  firom  tune  to  time  daring  the  nights  On  the 
soath  horiion  there  was  a  bright  bluish  segment  of  light,  whose 
IjOBition  in  ashnnth  and  brillianoe  Taried  uu^tly  from  time  ts 
time.  The  steamers  were  well  seen,  and  tbair  oonTctgeiiee  to- 
ward the  point  to  which  the  south  pole  of  a  mAgnet  is  diieelsd 
oould  be  most  distinctly  traced.  The  streamers  extended  at  aboil 
nine  o'clock  to  the  constellation  Orion,  and  Sirins  was  well  intUa 
the  auroral  glow.  With  a  spectroscope  I  saw  one  br%]it  line  ia 
the  roectrum  of  the  auroral  light,  but  the  spectrum  was  too  friot 
to  allow  of  any  successful  attempt  to  determine  the  refran^^ibiUtf 
of  the  light.  Unfortunately  our  ma^etical  equipment  is  warn 
that  I  can  give  no  inibrmation  respectmg  the  eactent  of  the  nsff* 
netical  disturbance  at  the  time.  The  aurora  was  seen  as  frr  now 
as  Bloemfontein,  latitude  20^  8'  south.  A  frint  aurora  was  ssoi 
here  in  October,  1870,  but  no  such  aurora  as  that  of  Febmarri, 
1872,  appears  to  have  been  visible  for  at  least  fifty  yeua.  Iks 
aurora  was  well  seen  over  a  large  portion  of  the  colony,  and  con- 
siderably frightened  the  natives. 

6.  A  ifmo  JPkmet  (118). — Dr.  R.  Luthsb  has  disoovered  a  BUDor 
planet  (118),  Peitho,  at  Silk. 

It  T.St  Bilk. 
1873.  h.iiLa.  iLmua.  •      r     n 

March  15,  14  18  69-6  R.A.  z=  12  7  26-73  N.P.D.  =  79  42  83'5 

An  observation  made  by  Dr.  Tietjen,  at  Berlin,  is  as  follows: 

M.  T.  at  Berlin. 
1872.  h.  m.    a.  h.  m.       a.  o       /      /; 

March  21,      9  33  23  R.A.  =  12    1    36*36  N.P.D.  =  78  20  46*1 

The  daily  motion  obtained  from  these  observations  is  in  RA. 
— 60»;6,  and  in  N.P.D.  —3'  45".  The  planet  is  of  the  eleventh 
magnitude. — Athenceumj  March  30,  1872. 

IV.   Miscellaneous  Scientific  Intelligence. 

1.  Topography  of  the  PunjcUf  Oil  Region  ;  by  Benjamin  Smfth 
Lyman,  Mining  Engineer.  14  pp.  4to.  (From  the  Trans.  Amer. 
PhiL  See,  vol.  XV,  p.  1.) — The  oil  of  this  region,  according  to  Mr. 
Lyman,  comes  mainly  from  rocks  of  the  Eocene  Tertiary  age,  part 
of  which  are  nummulitic.  The  following  observations  are  made 
on  the  oiL 

The  oil  has  been  bored  upon  at  Gunda,  and  at  first  fifty  gal- 
lons of  it  a  day  were  pumped  from  the  well ;  but  the  yield,  of 
course,  grew  quickly  less  (lijce  the  ordinates  of  a  parabolaj,  and 
after  the  whole  amount  had  reached  two  thousand  gallons  (about 
five  months),  the  daily  yield  was  less  than  ten  gallons.  In  the 
region,  oil  fiows  also  at  five  other  places  from  natural  springs 
from  a  gill  to  three  quarts  a  day,  and  there  are  traces  of  it  at  y^ 
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two  other  places,  making  eight  in  alL  Asphalt,  or  dried  oil,  is 
found  in  small  quantities  at  four  of  these  places,  and  at  four  other 
places,  at  two  in  notable  quantities.  At  most  of  the  asphalt 
places  there  are  traces  of  rock  tar  or  asphalt  melted  in  the  heat  of 
the  sun;  and  at  one  of  them  (Aluggud)  as  much  as  100  gallons* 
Besides  these  dozen  places  where  oil  or  asphalt  is  found,  there  are 
half  a  dozen  places  where  there  are  small  traces  of  one  or  the 
other,  enough  to  attract  notice  in  the  minute  examination  of  the 
country  by  its  inhabitants.  About  half  of  all  the  places  are  in 
the  northeastern  corner  of  the  region ;  about  half  toward  the 
southwestern  corner ;  and  one  or  two  in  the  northwestern  corner 
toward  the  middle. 

The  Aluggud  oil  (now  dried  to  asphalt)  seems  to  have  come 
fro 01  rocks  of  Carboniferous  age,  to  judge  by  their  fossils,  though 
other  things  would  rather  show  that  they  were  of  later  age.  If 
they  are  Carboniferous,  then  the  nummulitic  rocks  are  wanting 
above  them,  and  have  thinned  completely  away  from  a  thickness 
of  2,000 ^feet,  only  thirty  miles  distant  This  oil  is  also  the  only 
case  of  oil  outside  of  the  older  Tertiary  rocks  anywhere  in  the 
whole  region. 

All  the  other  oil  springs  or  shows  of  oil  in  the  southern  part 
of  the  region,  are  on  the  northern  side  of  the  Salt  Range,  and  in 
the  nummulitic  limerock  or  close  above  it.  The  noithern  ones 
are  either  in  the  nummulitic  lime  rock  of  the  Choor  Hills,  the  same 
probably  as  that  of  Salt  Range ;  or  in  the  Gunda  rocks  (chiefly 
sand  rocks)  that  lie  south  of  them,  also  accompanied  by  num- 
mulites. 

In  every  case  the  oil  seems  to  come  from  a  deposit  of  very  small 
horizontal  extent,  sometimes  only  a  few  feet,  seldom  as  much  as  a 
few  hundred  yards ;  only  in  one  case,  that  of  the  Clihota  Kutta 
and  Burra  Eutta  oil  spnngs,  near  Jaba,  does  the  deposit  seem  to 
extend  as  much  as  half  a  mile.  Here,  too,  the  oil  comes  from  a 
thickness  of  about  a  hundred  feet,  and  the  natural  springs  yield 
at  one  place  as  much  as  three  quarts  a  day.  At  all  the  other  places 
the  oil  comes  from  a  much  smaller  thickness  of  rock,  from  forty 
feet  at  Aluggud  and  twenty  at  Gunda  and  Punnoba  downward 
Scarcely  do  any  two  oil  springs  come  from  the  same  bed  of  rock. 

'V\xQ  oil  is  dark  green  in  color,  and  so  heavy  as  to  mark  25"  of 
Beaum^'s  scale,  or  even  less.  The  Gunda  oil  has  been  burned  a 
little  by  the  natives  with  a  simple  wick,  resting  on  the  side  of  an 
open  dish ;  but  the  Punnoba  oil  is  more  inflammable,  and  needs  a 
special  tube  for  the  wick,  though  the  main  opening  of  the  dish  or 
lamp  may  stay  uncovered.  The  oil,  generally,  however,  has  been 
little  used  for  burning  except  at  Punnoba ;  but  has  been  sought 
for  as  a  cure  for  the  sore  backs  of  camels.  The  asphalt  was  also 
highly  prized  forty  years  ago  by  the  natives  as  medicine,  taken  in 
pills,  especially  for  broken  bones.  It  was  carried  far  and  wide, 
and  was  called  "  negro's  fat,"  because  it  was  generally  believed 
to  have  dripped  from  the  brain  of  a  negro  that  had  been  hung  up 
by  the  heels  before  a  slow  fire. 
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It  is  perhaps  needless  to  say  that  there  is  nothing  whatever  in 
the  moae  of  oconrrenoe  of  the  Pai\jab  oil^  to  uphold  the  chimmv 
oal  belief  that  rook  oil  ever  passes  by  distillation^  emanation,  or 
otiierwise,  from  one  set  of  rooks  to  another,  or  that  it  originates  n 
any  diflbrent  rocks  ftom  those  in  whieh  it  is  foond ;  and  nothing 
to  show  that  it  has  been  formed  by  any  other  method  dian  tlis 
very  natural  and  snffident  one  of  the  dow  decomposition  sf 
organic  matter,  deposited  along  with  the  other  materials  of  tfis 
rock.  Neither  is  there  anything  to  show  that  the  oil  has  been 
driven  by  the  npward  pressure  of  water,  from  the  lower  parts  of 
a  bed  of  rock  through  its  pores  to  a  higher  part  of  the  same  bed; 
on  the  contrary,  as  the  rocks  near  most  of  the  oil  springs  dip 
pretty  steeply,  if  such  an  action  of  water  were  poasible,  Si  the 
oil  would  long  ago  have  been  attogethw  forced  out  of  the  rook  st 
the  outcrop.  Indeed,  such  an  idea  is  quite  inconsistent  with  the 
fiu)t  that  even  a  dight  amount  of  oiliness  in  the  pores  of  a  body 
is  a  complete  bar  to  the  entrance  of  water ;  mueh  leas  oonld  walsr 
(without  soap)  scour  the  oil  from  one  mass  of  rook  and»  make  it 
flow  into  another  mass  filled  with  moisture.  If  oil  wells  are  mors 
numerous  in  some  regions  alonji^  the  tops  of  rock  saddles,  the 
reason  is  clear,  that  the  oil-beaiing  bed  lies  too  deep  for  bom^ 
conveniently  dlsewhera 

^Id  hopes  have  sometimes  been  entertained  that  a  lane  amouat 
of  oil  miffnt,  by  boring  near  the  oil  springs,  be  struck  in  sobm 
cavity  below  the  oil-beMing  bed ;  but  it  is  safe  to  sav  that  Ihsj 
are  not  justified  by  anything  whatever,  either  in  the  I'imjab  or  is 
any  other  part  of  the  world,  either  in  the  practical  ezperi^ice  of 
oil-boring  or  in  the  general  laws  of  physics. 

2.  The  PaHfic  Gulf  Stream,  or  Oceanic  Current  fiowing  fwrth- 
ward  along  by  the  Asiatic  Continent — S.  Wells  Williams,  the 
distinjxuished  Chinese  scholar,  has  recently  published  a  trans- 
lation of  the  diary  of  a  Chinese  writer  on  an  excursion  to  the 
Lewchew  Islands  on  a  Government  expedition  in  1801.  Besides 
giving  many  interesting  facts  respecting  the  I^ewchewans,  it 
shows  that  the  Pacific  Gulf  stream,  Kuro-ISiioo  in  Chinese,  waa 
then  well  known  to  the  Chinese  navigators.  We  copy  a  para- 
graph in  evidence  of  this  fact,  and  also  to  show  something  of 
the  spirit  of  a  Chinese  traveller  in  those  days.  The  author  Li 
Ting-yuen  was  at  the  time  the  junior  member  of  the  Imperial 
Commission  despatched  from  Pekin  to  accompany  the  Lewchevran 
delegation  in  1801. 

"The  sailors  came  to  us  to-day,  to  say  that  it  was  the  right 
time  to  sacrifice  to  the  Heh-kao  or  Kuro-siwo,  i.  e.  the  Black 
Sewer;  and  it  appears  from  the  account  of  Wang,  a  former  envoy 
to  Lewchew,  that  it  was  the  practice  when  the  vessel  reached  the 
Kuro-siwo,  to  throw  a  live  sheep  and  a  pig  into  it  to  propitiate 
the  god,  and  then  to  scare  him  by  drawing  up  the  guard  on  deck. 
We  had  now  been  out  three  days,  and  did  not  know  where  this 
Black  Sewer  ran ;  but  the  Lewchewan  captain  said,  '  We  go  back 

id  forth  here,  but  do  not  know  where  it  is,  only  when  we  see 
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Tiachyu  tia  we  know  th;at  the  god  resides  there  and  then  worship 
hira  out  at  sea,  by  throwing  a  live  sheep  and  pig  overboard,  burn- 
ing some  silk  and  pouring  out  a  libation,  but  we  do  not  call  out 
the  guard.*  The  whole  of  to-daj'  two  vessels  were  seen  some 
scores  of  miles  ahead  of  us.* 

3.  On  the  Climate  of  Boston.  From  a  recent  meteorological 
article  by  R.  T.  Paine,  of  Boston. — The  three  warmest  of  the 
last  47  years  were  in  1823,  1826  and  1870  (m.  t.  51-71°,  51-43° 
and  ol*22°);  the  three  coldest  were  1836,  1837  and  1868  (m.  t. 
46-01°,  46-66°  and  47*12°) ;  the  extreme  variation  in  the  annual 
temperature  is  therefore  here  6-70  degrees. 

The  extreme  range  of  the  thermometer  at  Boston  in  the  47  years, 
was  114  degrees,  from  100®  on  July  11th,  1825,  to  14  bdow  zero 
on  February  8th,  1861.  The  greatest  sudden  change  was  a  fall  of 
60°  in  18  hours,  from  46°  at  one  p.  m.  of  February  7th,  1861,  to 
14°  below  0  at  sunrise  of  8th ;  but  three  days,  or  79  hours,  later,  on 
February  \  1th,  noon,  it  had  risen  74  degrees  to  60  above  0. 

The  extremes  of  the  barometer  in  the  47  years  were  31-16  inches 
on  February  6th,  1863,  and  28-47  on  November  25th,  1846 — dif- 
ference, 2-69  inches. 

The  average  annual  fall  of  rain  in  Boston  is  45*73  inches;  the 
greatest  fall  was  67-84  in  1863 ;  the  least  only  29-95,'in  1846 ;  the 
greatest  monthly  fall  was  12-60  inches,  July,  1863 ;  the  least,  0-25 
inches,  in  May,  1826,  and  0*26  in  December,  1828;  but  within  the 
last  10  years,  0*62  inch,  in  September,  1865. 

4.  Climate  of  the  Post4ertiary^  or  Quaternary y  after  the  Gktcial 
era.— The  April  number  of  Woodward's  excellent  "Geological 
Magazine,"  contains  an  impoi*tant  article  on  the  post-glacial  climate 
of  Britain,  by  S.  V.  Wooa,  Jr.,  F.G.S.,  sustaining  the  view,  before 
presented,  that  there  was  a  second  period  of  cold  in  the  Quater- 
nary. The  existence,  in  caves  and  other  quaternary  deposits,  of 
the  remains  of  quadrupeds  ihat  required  a  temperate  climate,  and 
also  in  some  places  of  the  remains  of  the  reindeer,  a  subarctic 
species,  is  thus  accounted  for.  Various  other  arguments  are 
brought  to  bear  on  the  conclusion.  Professor  Geikie,  in  a  follow- 
ing article,  argues  that  the  warm-climate  quadrupeds  may  have 
been  pre-glacial.     But  various  facts  bear  against  this  view. 

*  Mr.  Williams  adds  the  foUowing  note : 

Tins  notice  of  the  Great  Pacitic  Gulf  Stream  is  interesting  as  showing  that 
Chinese  and  Japanese  navigators  had  both  noticed  it  and  given  it  the  sam»^  name 
of  Hehshvmi  kao,  i.  e.  Black  Water  Cliannel  or  Sewer,  or  Black  Sewer,  which  has 
the  same  meaning  ns  Kwrosiwo,  In  a  subsequent  date,  our  traveler  8ay^  he  was 
talking  with  the  Lewchewans  about  this  stream.  They  said,  "  We  have  heard 
that  on  the  surface  of  the  ocean  to  the  westward  is  the  Kuro-siwo,  and  near  the 
■ea  of  Fuhkien;  it  was  formt'riy  called  Thang-ming  and  Tungming ;  we  Lew- 
chewans do  not  know  about  this  and  have  never  crossed  it  Why  is  this?"  I 
replied.  "Many  people  cross  the  sea,  but  tlwse  who  write  about  it  are  few:  while 
those  who  are  not  sea-sick,  and  sit  all  day  on  th^  poop  deck  and  there  write  do\^1l 
what  they  see,  are  fewer  still.  One  man  leads  and  all  others  follow,  their  ears 
devouring  his  words,  but  who  can  confidently  believe  all  he  says?  This  is  the 
roMSon  why  the  Lewchewans,  though  they  annually  cross  th^  oce.m,  still  know 
nothing  about  the  Kuro-siwo^  and  constantly  affirm  tiiat  there  is  none/* 
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6.  Colorado  Expedition. — Major  Powell  has  returned  from  the 
canons  of  the  Colorado,  having  left  his  party  in  the  field  in  chaise 
of  Professor  Thompson.  Since  the  party  started  in  April  last,  it  has 
passed  through  the  canons  of  Green  Kiver  and  the  cafions  of  the 
Colorado,  to  the  month  of  the  Paria,  at  the  head  of  Marble  Canon. 
Here  the  major  left  his  boats  for  the  winter,  and  he  expects  to  re- 
turn as  soon  as  there  is  a  favoi*able  stage  of  water,  and  embark  for 
the  second  trip  through  the  German  Canon. 

On  the  way  down  the  party  explored  the  region  to  the  west  of 
the  Green  and  Colorado,  tracing  the  courses  of  the  larger  streams 
emptying  into  the  two  great  rivers  to  their  sources  in  the  Wahsatch 
Mountains  and  Sevier  Plateau,  and  examined  the  geology  of  the 
great  mesas  and  cliffs. 

Early  in  the  winter  a  base-line  47,000  feet  in  length  was  meas- 
ured on  a  meridian  running  south  from  Kanab,  and  the  party  is 
now  engaged  in  extending  a  system  of  triangles  along  the  cliflfe 
and  peaks  among  lateral  cailons  of  the  Colorado. 

During  the  past  season  the  party  has  discovered  many  more 
ruins  of  the  communal  houses  once  occupied  by  the  prehistoric 
people  of  that  land.  Many  of  these  houses  stood  on  the  cliffs 
overhanging  the  canons,  and  many  more  are  found  in  the  valleys 
among  the  Aiountains  to  the  west.  Stone  implements,  pottery, 
basket-\iare,  and  other  articles  were  found  buried  in  some  of  the 
ruins. 

The  major  found  a  tribe  of  XTtes  on  the  Kaibab  Plateau  who  still 
make  stone  arrow-heads  and  other  stone  implements,  and  he  had 
opportimity  to  observe  the  process  of  manufacturing  such  tools. — 
X.  in  I  far  per*  s  Weekly. 

6.  Cruise  of  Schoolrahip  ^'' Mernvry'*'*  in  the  Tropical  Atlantic 
Oce'f/i,  1870-1871.  34  pp.  8vo,  with  a  map  of  the  cruise, — Tliis 
School-ship  was  sent  out  from  New  York  by  the  Department  of 
Public  Charities  and  Correction  of  the  city  as  a  means  of  giving 
nautical  instruction  to  vagrant  boys.  It  sailed  from  New  York  by 
way  of  Madeira  to  the  Canaries  and  Sierra  Leone;  thence  through 
the  tropics  to  Barbadocs;  thence  through  the  Canbbean  Sea  to  the 
north  of  Cuba,  and  back  to  New  York.  The  vessel  was  under  the 
command  of  Capt.  Giraud,  and,  in  accordance  with  the  onlers 
received,  he  made  lines  of  soundings,  observations  on  the  temjiera- 
ture  of  the  air  and  water,  and  on  currents.  The  results  were  sub- 
mitted to  Prof.  Henry  Dra])er,  of  the  University  of  the  city  of  New 
York,  and  are  recorded  in  this  j)aniphlet.     The  introduction  says: 

*' Professor  Draper's  report,  which  is  herewith  submitted,  contains 
precise  tabulated  statements  of  the  meteorological  observations 
of  the  voyage,  of  the  direction  and  velocities  of  the  currents,  and 
of  the  temperatures  at  the  several  depths  ol^tained,  together  with 
an  analysis  of  the  specimens  of  water  from  various  depths.  '\he 
report  also  contains  a  diagram  of  the  bed  of  the  Atlantic  from 
Sierra  Leone  to  Harbadoes.  as  established  by  the  soundings,  and  is 
lete  with  interesting  disquisitions  on  all  the  questions  c>f  dee}>- 
explorations.  The  specimens  of  animal  life  which  were  ob- 
"  from  the  bottom  were  forwarded  for  examination  bv  Pro- 
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fcssor  Draper  to  Dr.  Carpenter.  He  reports  that  they  are  the 
ordinary  forms  of  deep-sea  foraminifera.  With  the  specimens 
Profi.»ssor  Draper  also  sent  a  table  of  the  temperatures,  and  in 
respect  to  them  Dr.  Carpenter  remarks,  '  that  they  are  of  great 
interest,  and  especially  those  at  one  hundred  and  two  hundred 
fathoms.  They  show,'  he  continues,  *how  thin  is  the  surface 
stratum  affected  by  the  gulf-stream,  or  by  direct  solar  radiation. 
The  sudden  drop,'  he  remarks,  'in  the  temperature  at  two  hundred 
fathoms,  between  17°  46'  west  longitude,  and  19®  36'  west  longi- 
tude, and  the  continuation  of  this  reduction  with  the  increased 
westing  as  far  as  50°  38'  is  a  very  curious  phenomenon,  and  I  can- 
not help  connecting  it  with  some  great  oceanic  movement, 
especially  as  at  68°  47'  west  longitude,  and  at  83°  the  higher 
temperatures  reappear.  I  trust  that  hereafter  much  attention  will 
be  given  to  this  point.' 

"  The  conclusion  at  which  Professor  Draper  has  arrived,  from  a 
careful  examination  of  the  results  obtained,  is  that  there  exists,  all 
over  the  bottom  of  the  Atlantic  and  Caribbean  Sea,  a  stratum  of 
cold  water,  and  that  the  cruise  of  the  Mercury  must  be  considered 
as  offering  confirmatory  proof  of  the  correctness  of  Dr.  Carpenter's 
theory,  drawn  from  the  cruises  of  the  English  exploring  vessels, 
that  there  is  a  general  movement  of  the  lower  waters  of  the 
Atlantic  toward  the  equator,  and  a  corresponding  flow  of  the 
surface-waters  toward  the  poles." 

It  should  be  here  added  that  this  movement  of  the  oceanic 
waters  was  long  since  advocated  by  the  meteorologist,  Wra.  C. 
Redfield,  of  New  York. 

7.  Public  Aquarium  at  Naples. — Anton  Dorhn  gives,  in  Nature 
of  April  4,  an  account  of  the  sreat  aquarium  in  process  of  erec- 
tion at  Naples  under  his  direction,  besides  discussing  some  of  the 
objects  which  science  may  gain  from  it.  The  buildmg  is  rectan- 
gular, measuring  100  feet  by  70,  with  a  height  of  40  feet,  and  is 
100  feet  from  the  sea.  The  lower  part  is  to  be  occupied  by  the 
tanks  of  the  great  aquarium,  to  be  opened  to  the  public ;  and  the 
apper  will  contain  twenty-four  rooms  for  laboratories,  a  library 
and  collections,  with  lodging  rooms  for  three  or  four  zoologists. 
There  will  be  53  tanks  in  the  lower  story,  one  of  them  32  feet 
long,  10  broad  and  3^  deep,  another,  26  feet  long,  and  twenty-six 
8  feet  by  3iJ^  feet.  The  tanks  throughout  are  furnished  with  a  con- 
tinuous current  of  sea  water.  Upstairs,  the  library  room  is  large 
enough  to  hold  25,000  volumes.  The  principal  laboratory  room 
will  contain  twenty  to  thirty  tanks  of  different  sizes ;  and  besides 
there  are  private  laboratories  for  the  chief  zoologist  and  the  first 
sssistant,  and  other  small  laboratory  rooms,  and  rooms  for  col- 
lections. 

8.  Corrected  longitude  results  across  the  North  American  Conti- 
nent. Note  from  G.  W.  Dean  (April  8,  1872). — Soon  after  the 
paper  relating  to  the  "  U.  S.  Coast  Survey  Longitude  Determina- 
tions across  tlie  Continent "  had  been  printed  in  the  December 
number  of  this  Journal,*  it  was  discovered  that  the  corrections  for 

•  This  Journal,  in,  ii,  447. 
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personal  equation  had  inadvertently  been  applied  to  the  longitude 
results,  with  the  wron^  algebraic  sign.  The  following  longitude 
results  are  therefore  pnnted  : 

Difference  of       Personal  Corrected         Probable 

Stations.  longitude.         equation.        difference  of         eiron. 

"k  longitude. 

Camb.  to  Omaha,       I  39  15-i59  —-130  1  39  15-029  zt-OOS 

"       to  Salt  Lake,  2  43     4-267  --110  2  43     4-147  ±t)08 

Omaha  to       "            13  49-081  +020  1  3  49-101  ±-(108 

Camb.toS.Fr'nci8CO,3  25     7*260  +-070  3  26     7"830  :t-007 

Omaha  to         "           1  46  62*094  +-200  1  46  52*294  :t-010 

Salt  Lake  to    ''           0  42     3*024  +-180  0  42     3-204  db'OOS 

9.  A  Contorted  Halo  ;  by  H.  W.  Parker.  (Cbmmanicated.)^ 
A  remarkable  prismatic  effect  in  a  cloud,  was  visible  at  Amherst, 
Mass.,  11  A.  M.,  March  Ist.  A  large,  white  sheet  of  cirro-stratus, 
at  its  doubly-lobed  end  near  the  sun,  exhibited  bright  spectniin 
colors  in  bauds  of  very  irregular  breadth,  several  times  repeated, 
and  flexed  in  zig-zag  carves,  accordant  with  the  stmctare  and 
outline  of  the  mass.  The  beautiful  iridescence  covered  nearly  a 
third  of  the  cloud,  and  the  bands  were  bent  far  back  on  them- 
selves, some  of  them  even  twice,  with  nothing  of  the  figure  of  ci^ 
cular  halos. 

10.  Logan  Chair  of  Geology  in  IP  Gill  University^  MontreaL— 
Sir  William  E.  Losan  has  recently  given  $1 8,000,  in  addition  to  the 
sum  of  $2,000  before  contributed  by  him,  toward  endowing  the 
chair  of  geology  in  M'Gill  College.  Principal  Dawson,  under 
whose  charge  the  department  of  geology  has  been  for  many  years, 
will  be  the  first  occupant  of  the  chair. 

11.  American  Association^  for  tfie  Advancement  of  Science.— 
The  2l8t  meeting  is  appointed  to  be  held  at  San  Francisco,  Cali- 
fornia, to  commence  August  5th.  Details  of  the  arrangements, 
which  are  not  yet  perfected,  will  be  announced  in  the  next  number 
of  this  Journal. 

12.  British  Association, — The  next  meeting  of  this  Association, 
the  forty-second,  will  be  held  at  Brighton,  and  will  commence 
Wednesday,  the  14th  of  August.  Dr.  vVm.  B.  Carpenter  is  presi- 
dent for  the  year. 

13.  Annual  Report  of  the  Board  of  Regents  of  th^  Smithsonian 
Institution  for  1870.  494  pp.  8vo.  Washington,  1871. — This  Re- 
port contains  in  its  valuable  Appendix  memoirs  of  Prof.  A  D. 
bache,  Arago,  Magnus,  Prof.  C.  Dewey,  besides  papers — on  the 
nature  and  origin  of  Force,  by  W.  B.  Taylor ;  on  a  Physical  Lab- 
oratory, by  Prof.  Henry ;  on  the  relation  of  Food  to  Work,  by 
Rev.  S.  Haughton,  of  Dublin  ;  on  the  Diamond  and  other  Precious 
Stones,  by  Babinet;  and  various  papers  on  ethnological,  physical, 
and  meteorological  subjects. 

14.  Annals  of  the  Lyceum  of  Natural  History  of  JVeic  17/rX*.— 
Nos.  4-5  of  vol.  X  contain  the  following  papers :  on  the  lingual 
dentition  of  Helix  turhiniformis^  by  T.  Bland  and  W.  G.  Binney; 
on  the  Ascidea  Manhattensis  and  Mammaria  ManhaUensis^  by 
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J.  A.  Telkampf ;  on  the  N.  American  Crostacea  in  the  Museam  of 
the  Smithsonian  Institution,  by  Wm.  Stimpson. 

OBITUABY. 

Samuel  Finlky  Bbeese  Mobse. — Pro£  Morse  died  at  his 
residence  in  New  York  city,  on  the  4th  of  April,  at  the  advanced 
age  of  81  years.  Few  Americans  have  attamed  so  world-wide  a 
renown  as  Mr.  Morse,  growing  chiefly  out  of  his  success  in  devising 
and  introducing  the  system  of  electric  telegraphy  which  bears  his 
name.  Mr.  Morse  was  the  eldest  son  of  Jedidiah  Morse,  D.D.,  an 
American  clergyman,  better  known  as  a  geographer,  whose  writ- 
ings were  the  first  devoted  to  the  elucidation  of  American  geog- 
raphy, his  educational  works  of  this  character  remaining  for  more 
than  a  generation  in  general  use. 

Prof.  Morse  was  born  in  Charlestown,  Mass.,  April  27,  1791. 
He  graduated  at  Yale  College  in  1810.  His  scientihc  tastes  had 
their  first  development  and  stimulus  while  he  was  an  under- 
graduate student  of  Prof.  Silliman  the  elder,  a  warm  personal 
attachment  growing  up  between  teacher  and  pupil,  which  endured 
ondiminished  to  the  end  of  two  lives  prolonged  far  beyond  the 
usual  term  of  human  experience.  But  the  first  choice  of  Mr. 
Morse  after  graduation  was  for  the  fine  arts,  which  he  pursued 
in  London  in  1811  under  Benjamin  West  the  painter,  in  company 
for  a  time  with  Washington  AUston.  He  was  also  successful  in 
sculpture,  his  "  Dying  Hercules,"  which  was  crowned  by  the  gold 
medal  of  the  Adelphi  Society  of  Arts  of  London,  being  esteemed 
as  unsurpassed  bv  any  American  artist  to  this  day.  The  National 
Academy  of  Design  of  New  York  had  its  origin  in  1826  chiefly 
from  his  eflbrts,  and  he  was  its  first  president,  an  office  which  he 
held  by  successive  elections  until  1842.  His  early  scientific  tastes 
were  revived  by  his  intimate  associations  with  Prof  James  Free- 
man Dana  in  New  York,  where  the  two  were  colleagues  in  the 
Athenseum.  It  was  in  Dana's  hands  that  he  saw  for  the  first  time, 
and  inmiediately  after  its  discovery  by  Sturgeon  of  England,  a 
soft  iron  electro-magnet.  In  1829  he  again  visited  £urope  in 
prosecution  of  his  artistic  studies,  and  while  yet  abroad  was  elected 
to  the  professorship  of  the  literature  of  the  arts  of  design  in  the 
University  of  the  City  of  New  York.  The  germs  of  his  immortal 
invention,  which  were  undoubtedly  long  before  slumbering  in  his 
mind,  appear  to  have  been  stimulated  by  a  discussion  which  took 
place  on  Doard  the  packet-ship  Sully  in  the  autumn  of  1832,  while 
on  his  way  to  Amenca,  and  then  took  on  a  more  definite  foinn ;  and 
soon  after  his  arrival  in  New  York  he  occupied  himself  in  matur- 
ing his  plans  and  realizing  his  conceptions  by  an  attempt  to  con- 
struct an  apparatus.  In  1835  he  completed  his  first  rude  single 
receiving  instrument,  which  he  produced  in  duplicate  in  1837.  In 
the  nuniber  of  this  Journal  for  January,  1838,*  will  be  found  the 
first  notice  of  the  Morse  system  of  telegraphic  notation,  with  a 
specimen  of  the  electrical  record  as  then  in  use,  and  such  as  the 
writer  saw  it  in  the  inventor's  rooms  in  the  University  of  New 

*  This  Jounial,  1,  zxxiii,  185. 
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Yorki  in  the  antnmn  of  1887.  Failing  to  seoore  any  enoonnge* 
ment  from  the  national  ^[oyenimeDt  of  ms  own  ooontry  toward  ue 
oonistraotion  of  an  experimental  line,  in  1888  he  in  vam  sooffht  aid 
or  protection  of  hia  rights  as  an  inventor  in  Great  Britam  and 
IViuioe ;  and  it  was  onfy  after  several  years  of  disappointment  sod 
poverty  that  he  was  j^atified  by  the  appropriation  o£  #30,000  by 
the  U.  S.  Congress  (March  4th,  1848),  tor  tne  purpose  of  encoiu^ 
aginff  his  first  attempt  to  constnict  a  line  of  telegraph  between 
Warainffton  dtv  and  Baltimore,  a  work  which,  after  many  diffi- 
culties, ho  completed  in  1844. 

From  that  tmie  to  this  the  system  of  Morse  has  spread  with 
jgreat  nupidity,  until  it  now  reaches  the  remotest  hanuets  of  the 
rTorth  American  contmenl,  covering  the  whole  land  with  its  pul- 
eatiog  nerves  of  iron^  and  conmiunieating  with  all  the  civilued 
regions  of  the  elobe,  m  most  of  which  his  system  is  the  one  in  uscl 
Honors  were  showered  upon  the  inventor  b^  most  of  the  leading 
governments  of  Europe,  either  by  decorations  or  by  more  sub- 
stantial grants  of  money,  in  acknowledgment  of  his  gjreat  servioeiit 
His  Alma  Hater  in  1 848  gave  him  the  degree  of  LLJD. 

Pro!  Morse  was  distinguished  by  ^reat  amenity  of  manner  snd 
kindliness  of  heart,  which  endeared  him  to  a  large  circle  of  fiienda 
He  never  claimed  for  himself  the  honors  of  a  9eieni0c  diaoavenr^ 
nor  did  he  seek  to  enlaige  the  boundaries  of  human  Knowledge  by 
original  investigations.  He  was  emphatically  an  inventor,  using 
jthe  discoveries  of  science  to  carry  out  and  perfect  his  invention! 
Gifted  with  a  far-reaching  mind,  and  indomitable  energy,  he  con- 
ferred in  this  way  a  great  blessing  on  the  human  race.  a  s. 

PiCTET  DB  LA  KivE,  the  eminent  Swiss  physicist,  died  at  Genevs 
on  the  15th  of  March,  at  the  age  of  sixty-two. 

Die  Elbthalgebirge  in  Sachsen,  von  Dr.  H.  B.  Geinitz.  Zweiter  Theil  See- 
schwamme,  Korallen,  Seeigel,  Seesteme,  und  Haarsteme,  mit  6  Tafeln  AbbilduDgeo. 

Development  of  Limnlus  polyphemus,  by  A.  S.  Packard,  Jr.  (Mem.  Boetou  Nat 
Hist.  Soc.,  Vol.  II.) 

Note  sur  les  Tremblements  de  Torre  en  1868,  avec  Supplements  pour  les  annees 
ant^rieurs  de  1843  d  1867,  par  Alexis  Perrej,  Prof.  Hon.  k  la  Faculte  des  ScL  de 
Dyon.     (Bull.  Ao.  Roy.  de  Belgique,  Febr.  1870.) 

Les  Oscillations  des  Cotes  de  France,  by  A .  Delesse.  Delesse  gives  in  this 
paper  many  facts  with  regard  to  modem  changes  of  level  on  the  coast  of  France. 
It  is  published  in  the  BuUetin  of  the  Socidt6  de  Geographie  for  January,  1872. 

Report  of  the  Chief  Commissioner  of  Mines  for  the  Province  of  Nova  Scotia  for 
the  year  1871,  by  D.  Honeyman.    88  pp.  8vo.    Halifax,  1872. 

Descriptions  of  some  new  species  of  fossils,  fh)m  the  shales  of  the  Hudson  river 
group  in  the  vicinity  of  Cincinnati;  by  James  Hall.  Published  October,  1871. 
in  advance  of  the  Twenty-fourth  Ref)ort  of  the  State  Cabinet. 

Notes  on  some  new  or  imperfectly  known  forms  among  the  Brachiopoda,  eta,  bj 
James  Hall.  Published  March,  1871 ;  reprinted  witJb  explanation  of  figures, 
March,  1872. 

Catalogue  of  the  Pythonomorpha  found  in  the  Cretaceous  strata  of  Kansas,  bj 
E.  D.  Cope.    (Proc.  Am.  Phil.  Soc.,  December,  1871.) 

On  the  Families  of  Fishes  of  the  Cretaceous  of  Kansas,  by  £.  D.  Cope.  (Proc 
Am.  PhiL  Soc.  January,  1872.) 

Contributions  to  the  Ichthyology  of  the  Lesser  Antilles,  by  £.  D.  Cope.  (Trui& 
Am.  Phil.  Soc.,  vol.  xiv.) 

Description  of  the  genus  Protostega,  a  form  of  extinct  Testudinata,  and  of  spe- 
cies from  Ejinsas  and  New  Jersey,  by  K.  D.  Cope.  (Proc.  Am.  Phil.  Soc.,  March, 
1872.) 
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Abt.  LL — Brirf  Chniributums  to  Zoology  from  the  Museum  of 
Yak  College.  No.  XXL — ITie  Early  Plages  of  the  American 
Lobster  (HoMARUS  Amebicanus  Edwards) ;  by  S.  I.  Smith. 

The  majority  of  the  published  observations  on  the  develop- 
ment of  the  higner  Crustacea  have  been  confined  to  the  changes 
taking  place  in  the  embryo  within  the  egg,  or  immediately  after 
leaving  it  Of  the  later  stages,  which  connect  the  newly  hatched 
young  with  the  adult,  little  is  known.  So  &r  as  the  published 
accounts  are  known  to  me,  this  is  the  case  in  the  history  of  the 
common  lobster  of  Europe.  On  the  development  of  the  lobster 
of  our  own  coast  nothing  has  been  published.  The  investiga- 
tion, of  which  this  article  is  a  short  notice,  was  undertaken  to 
supply  this  deficiency  in  the  history  of  the  later  development 
of  tne  lobster,  and  is  one  of  the  results  obtained  through  the 
facilities  for  oollectinff  and  studying  our  marine  animals,  offered 
last  summer  by  the  U.  S.  Commissioner  of  the  Fisheries,  Pro- 
fessor Baird. 

The  specimens  were  all  obtained  in  Vineyard  Sound,  or  the 
adjacent  waters,  during  July,  and  were  mostly  taken  at  the 
sur&ce  in  the  day-time,  either  with  the  towing  or  hand  net 
They  present  three  quite  different  stages  in  the  true  larval  con- 
dition, besides  a  later  stage  approaching  closely  the  adult  The 
exact  age  of  the  larvsd  of  the  first  sta^e  was  not  ascertained, 
but  was  probably  only  a  few  days,  and  they  had,  most  likely, 
moulted  not  more  than  once,  perhaps  not  at  alL  Between  the 
third  sta^e,  here  described,  and  the  last,  there  is  probably  an 
intermediate  form  wanting.     The  descriptions  and  ngures  have 
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all  been  drawn  from  specimens  preserved  in  alcohol,  as  there 
was  no  opportunity  for  studying  them  while  alive. 

First  Stage. — The  larvte  of  the  first  stage  observed  were  fre- 
quently taken  at  the  surface,  and  were  obtained  from  the  weD 
of  a  lobster  smack,  where  they  were  swimming  in  great  abund- 
ance near  the  surface  of  the  water.  In  this  stage  (pi.  IX,  figs. 
A,  B,  C,  D)  they  are  free-awimming  Scbizopods.  about  a  third 
of  an  inch  (78  to  8-0""")  in  length,  without  abdominal  appen- 
dages, and  with  six  pairs  of  pediform  cepbalothoracic  appen- 
dages, each  with  the  exopodus*  developed  into  a  powerful 
swimming  organ.  The  genera!  appearance  is  represented  in  the 
figures.  The  eyes  are  bright  blue:  the  anterior  portion  and 
the  lower  margin  of  the  earapax  and  the  bases  of  the  legs  are 
apeckled  with  orange;  the  lower  margin,  the  whole  of  the 
penultimate,  and  the  basal  portion  of  the  ultimate  segment  of 
the  abdomen,  are  brilliant  reddish  orange.  They  are  very 
active,  swimming  about  very  much  like  the  sj>ecie3  of  Mytia 
and  T/iysanopoda.. 

The  antennulie  (fig,  C)  are  short  and  sack-like,  with  a  single 
articulation  at  the  base  and  three  setse  at  the  tip.  The  antenn* 
have  large  well -developed  scales,  furnished  along  the  inner 
margin  with  long  plumose  hairs,  but  the  flagellum  is  shorter 
than  the  scale,  not  divided  into  segments,  and  with  three 
plumose  aet£e  at  tip.  The  mandibles  are  unlike  on  the  two 
sides ;  the  inferior  edges  are  armed  with  acute  teeth,  except  at 
the  jjosterior  angle,  where  there  is  a  small  molar  area ;  the  palpi 
are  very  small  and  the  three  Begmenta  just  indicated.  The  exog- 
nathus  in  both  pairs  of  maxillee  is  composed  of  only  one  article^ 
and  is  fumishea  with  several  setra  at  tip.  In  the  first  mazilli- 
peds,  the  exognathus  is  an  un articulated  process,  ^rni^ed  with 
short  plumose  hairs  on  the  outer  side.  The  second  maxillipedB 
have  tne  principal  branch  cylindrical,  not  flattened  and  appressed 
to  the  inner  mouth  organs  as  in  the  adult ;  the  exognathus  h 
short  and  as  jet  scarcely  fiabelliform ;  and  the  epign&thua  is  a 
simple  process,  with  not  even  the  rudiment  of  a  branchia.  The 
external  maxillipeds  are  pediform,  the  endognathua  as  long  u 
and  much  resembHng  the  endopodi  of  the  posterior  Iws,  while 
the  exognathus  is  like  the  exopodi  of  all  the  le^  being  half 
as  long  as  the  eudognathus,  and  the  terminal  portion  furnished 
along  the  edges  with  long  plumose  haiis.  The  epignathus  and 
the  DranchifiB  are  very  rudimentary,  represented  by  minnte 
sack-like  processes.  The  anterior  tnoractc  legs,  which  in  the 
adult  develop  into  the  big  claws,  are  exactly  alike,  and  no 

•  To  prevent  oonnuion  the  termt  here  osed  »e  those  ptopoaed  bj  IBbta  U- 
Wixda  to  deBifnukte  the  dUforent  bruicbea  of  tha  oephftHo  and  tliotadc  mffntitgm: 
midapodia.  for  the  mmin  brandi  of  k  leg;  exopoihir,  for  the  ■coe—ocy  braach (•  h 


•,  for  the  correepoDdiog  bnnchei  of  ttie  mouth  ois*'is> 
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longer  than  the  external  maxillipeda  The  pediform  branch  is, 
however,  somewhat  stouter  than  in  the  outer  legs,  and  subcheli- 
fbrm.  The  legs  of  the  second  and  third  pairs  (fig.  D)  are  simi- 
lar to  the  first  out  not  as  stout  The  1^  of  the  fourth  and 
fifth  pairs  are  still  more  slender,  and  styliK)rm  at  the  extremity 
as  in  the  adult 

The  exopodal  branches  of  all  the  legs  and  of  the  external  max- 
illipeds  are  quite  similar,  and  differ  very  little  in  size;  In  life, 
while  the  animal  is  poised  at  rest  in  the  water,  they  are  carried 
horizontally,  as  represented  in  figure  5,  or  are  curved  up  over  the 
carapax,  sometimes  so  as  almost  to  cover  it  The  blood  circu- 
lates rapidly  in  these  appendages,  and  they  undoubtedly  serve, 
to  a  certain  extent,  as  respiratory  organs,  as  well  as  for  locomo- 
tion. By  careful  examination,  small  processes  were  found  rep- 
resenting the  normal  number  of  brancniee  to  each  leg,*  These 
rudimentary  branchi®,  however,  diflFer  somewhat  in  different 
specimens,  being  very  small,  and  scarcely  distinguishable,  in 
vrhat  appear  to  be  younger  individuals,  from  the  rudimentary 
epipodi,  while  in  others,  apparently  older,  they  are  farther 
developed,  being  larger,  more  cellular  in  structure  than  the 
epipodi,  and  even  showing  an  approach  to  crenulation  in  the 
margins,  as  in  figure  Z>. 

The  abdomen  is  slender,  the  second  to  the  fifth  segments 
each  armed  with  a  large  dorsal  spine  curved  backward,  and  with 
the  lateral  angles  produced  into  long  spines,  and  the  sixth 
segment  with  two  dorsal  spines.  The  proportional  size  and  the 
outline  of  the  last  segment  is  shown  in  figure  B;  its  posterior 
margin  is  armed  with  a  long  and  stout  central  spine,  and  each 
side  with  fourteen  or  fifteen  plumose  spines  or  setse,  which  are 
articulated  to  the  margin. 

Second  Stage. — ^In  the  next  stage  the  larvae  have  increased 
somewhat  in  size,  and  the  abdominal  legs  of  the  second  to  the 
fifth  segments  have  appeared.  The  rostrum  is  much  broader, 
and  there  are  several  teeth  along  the  edges.  The  basal  segments 
of  the  antennulae  have  become  aefined,  and  the  secondary  fltgel- 
lum  has  appeared  but  is  not  subdivided  into  se^ents.  The 
antennae  ana  mouth  organs  have  undergone  but  slight  changes. 
The  first  thoracic  legs  are  proportionately  larger  and  stouter 

*  Tbe  number  of  braochisB,  or  branchial  pynmida,  in  the  American  lobster  is 
twenty  on  each  side :  a  single  small  one  upon  the  second  maxilliped,  three  weU- 
deTek^>ed  ones  upon  the  external  maxillipedf  three  upon  the  first  thoracic  leg,  four 
#iich  npon  the  second,  third  and  fourth,  and  one  upon  the  fifth.  This  number  is 
perhaps  different  in  the  European  species.  De  Haan  (Fauna  Japonica,  Crustaceai 
p.  146)  gives  die  number,  for  the  genus  Homartts^  as  nineteen  on  each  side,  giving 
€ofy  two  for  the  external  maxilUped,  while  Owen  (Lectures  on  the  Anatomy  of  the 
iBFsrtebnte  Animals,  8d  ed.,  p.  322)  and  Edwards  (Hist  nat  des  Oust,  i,  86) 
give  the  whole  number  on  eadi  side  as  twenty-two,  although  Edwards  in  the 
aeoond  rolume  of  the  same  work,  under  ffomarua,  p.  333,  gives  twenty  as  tba 
ttomber. 
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]Aui  Vk  th«  iffst  stage,  and  have  become  tmlj-  cheliform.  The 
nuMMding  kga  have  changed  little.  The  epidodi  of  all  tlte 
bgtaad  ra  tbe  external  tnaxilHpeds  have  increased  in  size,  anj 
Hm  tttinehiri  processes  are  distinctly  lobed  along  the  edges,  and 
"imtt  bCRiui  to  assume  the  form  of  true  brancnisB.  The  wg- 
ihflOtB  OT  Ae  abdomen  have  the  same  number  of  spines  but  they 
•n  fela^TI^  somewhat  smaller,  and  the  last  segment  is  rela- 
ttrdj  iiDclIer  and  broader  at  base.  The  appendages  of  tlie 
IDConi  to  tbe  fifth  segmenlfl  differ  coDsiderably  in  size  in  dtfie^ 
IBt  qwcunsDe,  but  are  nearly  us  long  as  the  segments  tbem- 
wIyW;  tlufr  terminal  Umellas,  however,  are  represented  odIj 
\lj  unids  «ek-hke  appendages,  without  sign  of  segmentation, 
MT  olotaing  <^  hairs  or  setse.  The  penultimate  segment  is  still 
VUhoat  appoudages. 

ftlgrd  SSve.— In  the  third  stage  (pi.  IX,  figs.  E,  F,  G)^ 
1mti»  sn  ftbout  half  an  inch  (12  to  13°"")  in  length,  and  tk 
IfttegmDcnt  w  of  a  much  firmer  consistency  than  in  the  earlier 
ftlfM  The  antennulfe  are  still  rudimentary,  and  considerahl; 
IJhOvMr  than  the  rostrum,  although  the  secondary  flagellum  bat 
fawnHBdin  length,  and  begins  to  show  division  into  numer- 
OW  •TOBSDtB.  The  antenme  retain  the  most  marked  feature  of 
tiw  earn'  stages — the  large  size  of  the  scale — but  the  fiagellum 
In  mWu  longer  than  the  scale,  and  begins  to  show  division 
itHo  M^esta.  The  mandibles,  maxillie,  and  first  and  second 
VULxillipeds  have  changed  very  little,  although  in  the  secocd 
maxillipeds,  the  extremity  of  tae  ezognathu8l>egrDB  to  amune 
a  flagelliform  character,  and  the  branchia  is  represented  1^  > 
small  process  upon  the  side  of  the  epignathus.  The  mazilli- 
pede  have  b^un  to  lose  their  pediform  character.  The  anterior 
legs  have  increased  enormoosty  in  aize,  and  those  of  the  aecmd 
and  third  pairs  have  become  truly  chelate,  while  tbe  swimmine 
exopodal  branches  of  all  the  legs,  as  well  as  of  the  extemu 
maxillipeds,  are  relatively  much  smaller  and  more  unimportant 
Tbe  epipodi  (fig.  D)  are  iumished  with  hairs  along  the  edgea, 
»nd  begin  to  assume  the  charactets  of  these  appeo&iges  in  tin 
adult.  The  branchisa  (fig.  D)  hare  developed  npidiy,  aod 
have  a  single  series  of  well-marked  lobes  along  each  ada 
The  abdomen  still  has  the  spines  characteristic  of  the  eariier 
stages,  though  all  of  them  are  much  reduced  in  size.  The 
appendages  of  the  second  to  the  fifth  segments  have  become 
conapicuoos,  their  lameUte  have  more  than  doubled  in  Iragtli, 
and  the  mawins  of  tbe  terminal  half  are  ftimiahed  with  rerj 
^ort  ciliated  setse.  The  appendages  of  the  penultimate  8(g- 
Voent  (fig.  F)  are  well  developed,  although  quite  different  from. 
ttioae  in  the  adult  The  outer  lamella  wants  wholly  t^e  tnns- 
Terse  articulatioD  near  its  eztremitv,  and  both  are  margined, 
except  the  outer  edge  of  the  outer  Wella,  with  long  plumose 
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liairs.  The  last  segment  is  relatively  smaller  and  more  quad- 
rangular in  outline,  and  the  spines  of  the  posterior  margin  are 
much  smaller. 

Fourth  Stage. — In  the  next  stage  observed,  the  animal,  about 
three  fifths  of  an  inch  (14  to  17°^)  long,  has  lost  all  its  schizo- 
podal  characters,  and  has  assumed  the  more  important  features 
of  the  adult  lobster.  It  still  retains,  however,  the  free-swimming 
habit  of  the  true  larval  forms,  and  was  frequently  taken  at  the 
surface,  both  in  the  towing  and  hand  net  Although  resembling 
the  adult  in  many  features,  it  differs  so  much  that,  were  it  an 
adult  form,  it  would  undoubtedly  be  regarded  as  a  distinct 
genu&  The  rostrum  is  bifid  at  tip,  and  armed  with  three  or 
K>ur  teeth  on  each  side  toward  the  base,  and  in  some  specimens 
with  a  minute  additional  spine,  on  one  or  both  sides,  close  to  the 
tip.  The  flagella  of  the  antennulsB  extend  scarcely  beyond  the 
tip  of  the  rostrum.  The  antennal  scale  is  very  much  reduced 
in  size,  but  is  still  conspicuous  and  furnished  with  long  plumose 
hairs  along  the  inner  margin,  while  the  flagellum  is  as  long  as 
the  carapax.  The  palpi  of  the  mandibles  have  assumed  the 
adult  character,  but  the  mandibles  themselves  have  not  acquired 
the  massive  molar  character  which  they  have  in  the  older  ani- 
mal The  other  mouth  organs  have  nearly  the  adult  form. 
The  anterior  legs,  although  quite  lai^e,  are  still  slender  and 
just  alike  on  the  two  sides,  while  all  the  thoracic  legs  retain  a 
distinct  process  in  place  of  the  swimming  exopodi  of  the  larva. 

The  lateral  angles  of  the  second  to  the  fifth  abdominal  seg- 
ments are  prolonged  downward  into  long  spiniform  teeth,  the 
appendages  of  these  se^ents  are  proportionately  much  longer 
than  in  tne  adult,  and  tne  margins  of  their  terminal  lamellae  are 
furnished  with  very  long  plumose  hairs.  The  lamellae  of  the 
appendages  of  the  penultimate  segment  are  oval,  and  margined 
with  long  plumose  hairs.  The  terminal  s^ment  is  nearly 
quadran^dar,  as  wide  at  the  extremity  as  at  the  base,  the  pos- 
terior margin  arcuate,  but  not  extending  beyond  the  prominent 
lateral  angles,  and  furnished  with  hairs  like  those  on  the 
margins  of  the  lamellae  of  the  appendages  of  the  penultimate 
B^rment 

In4his  last  stage,  the  young  lobsters  swim  very  rapidly  by 
means  of  the  abdominal  legs,  and  dart  backward,  when  disturbed, 
with  the  caudal  appendages,  frequently  jumping  out  of  the  water 
in  this  way  like  shrimp,  which  their  movements  in  the  water 
much  resembl&  They  appear  to  be  truly  surface  animals  as  in 
the  earlier  stages. 

From  the  dates  at  which  the  different  forms  were  taken,  it  is 
probable  that  they  pass  through  all  the  stages  here  described  in 
the  course  of  a  single  season.  How  late  the  young,  after  reach- 
ing the  lobster-like  form,  retain  their  free-swimming  habit  was 
not  ascertained. 


406         J.  J.  Woodward    Namenelaiur^  qfAekntmafk 

IbaLkMAmm  or  Platb  I3L 
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IL  &  Anny. 

F6b  some  years  pasti  while  moet  of  the  Oontinental  optidaiis 
have  continued  to  give  arbitrary  designatioDB  to  their  adiio- 
matic  obiect  glasses,  sacfa  as  Na  1,  lu».  2,  Ac.,  or  System  A, 
System  fi,  &a,  the  English  and  American  manufikctureni  affed- 
ing  a  higher  degree  of  aocuraoy,  have  nndertaken  to  name  the 
objectives  they  constmct  by  their  real  or  supposed  agieemgnt 
in  magnifying  power,  witn  single  lenses  of  speGimd  fixsil 
lenfftha  We  hear  accordingly  of  inch,  half-inch  and  quarter 
inch  objectives,  &c.,  by  whicn  we  are  expected  to  understand 
combinations  agreeing  in  magnifying  power  with  single  convex 
lenses  of  the  focaJ  lengths  named. 

At  first  sight  nothing  could  appear  simpler  or  more  exact 
than  such  a  nomenclature ;  nevertheless  recent  articles  in  the 
journals  would  seem  to  indicate  that  the  general  plan  is  capable 
of  considerable  modification  in  its  practical  application,  and 
that  grave  misunderstandings  have  hence  arisen. 

Under  these  circumstances,  it  appears  desirable  to  give  some 
account  of  the  principles  involved,  and  of  the  practical  difficul- 
ties to  be  considered  in  their  application,  particularly  as  the 
microscopical  text-books  contain  little  or  no  mformation  on  the 
subject  In  fact,  the  only  scientific  discussion  of  the  matter 
witn  which  I  am  acouainted  is  the  paper  of  Mr.  Charles  R 
Cross,  "  On  the  focal  length  of  microscopic  objectives,"  (Jour- 
nal of  the  Franklin  Institute,  June,  1870,  p.  401).  This  paper 
gives  a  reasonable  formula  for  the  approximate  computation  of 
equivalent  focal  lengths,  and  furnishes  some  other  valuable  in- 
formation, but  does  not  discuss  all  the  points  at  issue.  I  shall 
have  occasion  to  refer  more  than  once  to  this  excellent  paper, 
which  the  reader  would  do  well  to  examine  in  connection  with 
the  following  remarks. 
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We  learn  from  the  elementary  treatises  on  optics  that  when  an 
object  is  placed  in  front  of  a  single  convex  lens  at  a  distance 
somewhat  greater  than  its  focus  for  parallel  rays,  a  real  image 
is  formed  on  the  other  side  of  the  lens,  which  may  be  received 
on  a  screen.  This  image  will  be  larger,  and  formed  at  a  point 
more  distant  from  the  lens,  the  nearer  the  object  approaches  to 
the  focus  for  parallel  rays ;  and  two  equations  are  given  which 
express  the  relationship  of  the  distances  to  each  other  and  to 
the  magnifying  power,  viz  : 

-2,= k  -7 ,    and    —  =m,  in  which /is  the  length  of  the  focus 

f      P     P  P 

for  parallel  rays,  p  the  distance  of  the  lens  from  the  object,  p' 

its  distance  from  the  image,  and  m  the  true  magnifying  power, 
that  is,  the  size  of  the  image  divided  by  the  size  of  the  object ; 
p  and  p'  are  termed  the  conjugate  foci  and  are  variable  quan- 
tities ;  /is  termed  the  principle  focus,  and  has  an  unchangeable 
value  for  each  single  lens. 

If  now  we  combine  the  above  equations,  representing  p  -h  p' 
or  the  sum  of  the  conjugate  foci  by  *,  we  may  deduce  the  formula 

f  =  'f -TTj  which  represents  in  the  case  of  any  single  convex 

lens  7he  relationship  existing  between  the  length  of  the  orinci- 
pal  focus,  the  magnifying  power,  and  the  distance  from  the  ob- 
ject to  the  screen.  This  formula,  which  I  think  rather  more 
convenient  than  that  of  Mr.  Cross,  differs  from  it  only  in  using 
m  =  the  magnifying  power,  instead  of  n  =  the  reciprocal  of  the 
magnifying  power ;  it  may  be  deduced  from  his  by  substituting 
for  n  its  value  i  and  reducing,  or  it  may  be  derived  directly 
from  the  primitive  equations.  In  either  shape  the  formula 
yields  the  same  numerical  results,  and  if  for  any  single  convex 
lens  m  and  I  are  given,  the  accuracy  of  the  value  of/ resulting, 
will  be  limited  only  by  the  degree  of  precision  with  which 
vn  and  I  have  been  measured. 

If  now  there  were  any  such  actual  equivalence  between 
achromatic  objectives  and  single  lenses  as  the  nomenclature  as* 
Bumes,  it  would  only  be  necessary  to  set  up  the  objective  to  be 
rated,  in  such  a  manner  that  the  image  of  a  micrometer  should 
be  focussed  upon  a  white  screen,  using  of  course  no  eye-piece, 
to  measure  the  distance  from  the  micrometer  to  the  screen,  to 
determine  the  magnifying  power  by  measuring  the  image  of 
the  micrometer,  and  substituting  these  values  of  I  and  m  in  the 
working  formula  to  calculate  the  value  of  /  Unfortunately, 
however,  if  with  any  compound  objective  we  repeat  this  opera- 
tion several  times,  merely  varying  the  distances,  we  obtam  as 
many  different  values  for  /as  there  are  distances  used,  instead 
of  obtaining  but  one  value  for  all  distances  as  we  do  with  9k. 
single  lens. 
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Mr.  Cross  (loc  ciL  p.  409)  has  already  pointed  out  tiiia  cir- 
cumstance which  reauflfl  from  the  fact  that  the  modern  acliro- 
matic  objectiv<i  has  considerable  thickness,  from  ita  anterior  to 
its  posterior  surfaces,  and  that  it  has  properly  speaking  no  true 
1  optical  center.  He  gives  two  examples,  in  one  of  which  i 
clian<^  of  5'24  inches  in  distance  corresponded  to  a  change  of 
■0067  inch  in  calculated  focal  length  ;  in  the  other  a  change  of 
610  inches  in  distance  corresponded  to  a  change  of  -0029  iocb 
in  calculated  focal  length,  the  objectives  used  in  the  experi- 
meat  being  uncorrected  Jths,  so  called.  If,  however,  Mr.  Cros 
had  used  for  this  purpose  lower  powers,  or  had  made  greater 
variations  in  the  distances  employed,  he  would  have  found  much 
greater  discrepaneieB.  For  example,  by  measuring  the  raagoi- 
fying  power  first  at  25  and  then  at  50  inches,  and  deducing  the 
value  of/  by  the  formula  of  Mr.  Cross,  I  obtained  in  two  cases 
the  following  ecjuivalent  focal  lengths.  For  a  so-called  If  inch, 
at  50  inches  distance,  1'2187  inches;  at  25  inches  distance, 
1-2468  inches;  dift'erence  0271  inch.  For  a  so-called  ^th,  at  30 
inches  distance,  1982  inch  ;  at  25  inches  distance,  -1893  inch : 
difference  -0089  inch. 

Moreover,  since  the  achromatic  objectives  of  different  makers 
are  constructed  on  different  series  ol  curves,  and  the  component 
lenses  placed  at  different  distances  apart,  it  will  be  found  that 
if  two  achromatic  objectives  magnify  the  same  at  any  given 
distance,  they  will  no  longer  do  so  if  the  distance  is  materially 
changed. 

Hence  I  am  compelled  to  agree  fully  with  the  observatioiu 
of  Mr.  Cross  (loc  cit.  p.  401),  tnat  the  nominal  focal  length  as- 
signed to  an  achromatic  objective  can  only  serve  in  any  case  u 
"  a  general  appellation  serving  to  group  together  objectives  of 
approadmateli/  the  same  magnifying  power,"  and  must  conclude, 
werefore,  that  the  English  and  American  nomenclature  posee- 
ses  no  real  claim  to  strict  scientific  accuracy,  and  especially 
that  the  comparison  made  by  some  with  the  case  of  the  celestial 
telescope  is  not  valid. 

But  besides  the  inevitable  inaccuracy  resulting  from  this 
source,  there  are  in  the  case  of  the  higher  powers  of  modon 
makers  two  other  sources  of  much  more  considerable  error. 
The  first  of  these  involves  the  case  of  all  those  objectives  which 
are  provided  with  a  screw  collar  to  correct  for  thickness  of 
cover ;  the  second  involves  the  case  of  objectives  with  two 
fronts,  one  for  wet  and  the  other  for  dry,  or  those  with  but  one 
front  which  can  be  used  wet  or  dry  by  merely  changing  the 
correction  given  by  the  screw  collar. 

The  correction  for  thickness  of  cover  is  made,  as  is  well 
known,  by  changing  the  distance  between  the  front  combina- 
tion of  the  triplet  and  the  posterior  two  combinations.    As  a 
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consequence,  the  magnif|ring  power  of  the  objective  at  any  given 
distance,  or  with  any  given  eye-piece,  is  least  when  the  objec- 
tive is  corrected  for  uncovered,  and  greatest  when  it  is  corrected 
for  the  thickest  cover  through  which  it  will  work.  The  ratio 
of  this  change  is  very  different  in  different  objectives.  I  select 
a  few  from  my  note  book  in  illustration,  purposely  omitting  to 
name  the  makers. 


MaflnUying  power 
Moncovered. 

Magnifying  power 
at  covered. 

No.  1, 

• 

- 

200 

- 

- 

226 

No.  2, 

- 

- 

260 

- 

• 

276 

No.  8, 

. 

- 

800 

- 

- 

383 

Na4, 

• 

- 

860 

- 

- 

600 

No.  6, 

- 

- 

670 

- 

- 

630 

No.  6, 

- 

- 

900 

- 

- 

1100 

No.  7, 

m 

- 

976 

- 

- 

1180 

No.  8, 

" 

- 

890 

- 

- 

- 

1260 

These  values  were  obtained  by  throwing  the  image  of  a 
micrometer  on  a  card  board  screen,  using  the  objective  without 
an  eye-piece,  and  the  distance  from  micrometer  to  screen  in  each 
case  remained  the  same,  the  screw  collar  and  the  focal  adjust- 
ment of  the  objective  being  modified.  Of  course,  for  all  inter- 
mediate positions  of  the  screw  collar  intermediate  values  result 
The  distance  used  was  48  inches  in  some  of  the  cases,  50  in  the 
others.  With  shorter  distances,  the  amount  of  the  difference  is 
diminished,  but  its  ratio  to  the  magnifying  power  at  uncovered 
is  not  materially  changed,  as  any  one  can  convince  himself  by 
comparing  a  stage  micrometer,  as  seen  by  any  corrected  objec- 
tive, with  an  eye-piece  micrometer,  first  at  uncovered  and  then 
with  the  full  correction  for  cover. 

Now  it  is  evident  that  even  if,  by  the  formula  of  Mr.  Cross, 
or  otherwise,  we  could  obtain  accurate  equivalent  focal  lengths 
for  any  one  position  of  the  cover  correction,  the  result  woidd 
not  be  true  for  any  other  position  of  the  cover  correction. 

We  are  told  by  a  recent  writer  that  the  practice  of  the  opti- 
cians is  to  name  the  combination  at  its  performance  uncovered, 
that  is,  at  precisely  the  adjustment  least  used.  If,  however, 
scientific  accuracy  in  the  matter  is  desirable  for  any  purpose 
whatever,  it  is  evident  from  the  above  that  at  least  the  maxi- 
mum and  minimum  should  be  furnished  by  the  maker. 

It  is  also  evident  that  the  considerations  here  offered,  aside 
from  their  bearing  on  the  nomenclature  of  objectives,  have  a 
high  practical  value  to  all  those  who  attempt  to  make  micro- 
metric  measurements  with  modem  high  power  objectives  ;  for 
the  practice  recommended  in  the  text-books,  and  too  generally 
pursued,  is  to  give  values  to  an  eye-piece  micrometer  by  com- 
paring it  with  a  stage  micrometer  at  a  fixed  position  of  the 
draw  tube,  and  to  use  these  values  in  subsequent  measurements. 
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IToir  ai  these  values  vary  considerably  with  the  cover  correc- 
Hem,  it  is  to  be  feared  that  the  majority  of  the  measuremente, 
Bftdc  wHh  high  powers  during  the  last  twenty  years  are  sadly 
teMOurtte. 

'  Tile  difficulties  in  the  way  of  a  nomenclature  based  upon 
•^niraletit  focal  lengths  have  been  still  further  increased  smce 
tiie  indroduction  of  irameraiou  objectives.  The  compound  ob- 
jeotirs  is  usually  furnished  with  two  fronts,  one  for  wet  aad 
cme  fbi  dry  use.  Of  these  the  wet  usually  gives  the  greatest 
Basnifying  power  at  any  given  distance.  I  have  also  mea£- 
ttrea  aa  objective  which,  when  corrected  for  the  thickest  cover 
through  which  it  will  work  dry,  is  just  corrected  for  uncovered 
wet,  aod  by  approximating  the  posterior  pair  of  corabinatiniis 
■till  nearer  to  tue  anterior,  corrects  for  cover  wet,  thus  increas- 
ing the  magnifying  power  when  the  objective  is  in  use  wet 
pnoiBd;  aa  if  two  fronts  were  used. 

■  .'  The  difference  in  magnifying  power  resulting  from  the  modi- 
ftoatibiu  given  to  make  the  objective  perform  wet  is  quite  con- 
ndentbie.  as  may  be  seen  by  the  following  extracts  from  mj 
notebook. 

MagiiifyiDB  power. 
Dry.  Tot 


Nfr  ], 

225 

2d0 

250 

275 

No.  2, 

426 

490 

450 

fiOO 

Na3 

700 

900 

GOO 

looo 

No.  4, 

770 

910 

900 

1100 

No.  6, 

790 

930 

975 

IISO 

Of  these  objectives  No.  1  had  but  one  front,  the  correction 
for  wet  being  made  by  the  cover  correction ;  the  others  bad  two 
separate  fronts,  one  for  wet,  the  other  for  dry. 

Now  it  is  just  in  connection  with  these  complex  objectives, 
with  double  fronts  or  other  devices  to  correct  for  wet  and  dry, 
that  the  greatest  diversity  of  nomenclature  exists.  In  one  quar- 
ter it  is  claimed  that  the  system  should  have  two  names,  one 
based  on  its  magnifying  power  at  uncovered  wet,  the  other  on 
its  maguifying  power  at  uncovered  dry ;  in  other  quarters  the 
practice  has  been  to  give  the  system  but  a  single  name  derived 
from  the  magnifying  power  at  uncovered  dry  alone.  It  is  evi- 
dent, however,  that  neither  of  these  plans  has  any  pretension  to 
scientific  accuracy,  and  that  if  the  makers  will  not  give  at  leaat 
the  maximum  and  minimum  for  both  dry  and  wet,  the  pur- 
chaser must  learn  to  measure  for  himsel£ 

A  similar  remark  applies  to  the  angle  of  aperture  as  stated 
by  the  makers,  for  each  objective  sold.  As  a  rule  they  give 
the  greatest  angle  attainable  by  the  combination,  which  is  gene- 
rally,— not  always, — the  angle  at  the  correction  for  thickest 
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cover,  their  usual  practice  in  this  case  being  the  reverse  of  their 
usual  practice  with  regard  to  magni^ng  power.  Now  I  have 
seen  oDJectives  with  an  angle  of  170  and  upward  at  full  cover 
correction,  which  did  not  exceed  140**  at  uncovered.  It  is  evi- 
dent, therefore,  that  the  maker  should  ^nish  with  each  glass 
both  the  maximum  and  minimum  angle,  or  the  microscopist 
must  measure  for  himsel£ 

After  a  full  consideration  of  all  the  circumstances,  I  am  dis- 
posed to  think  that  the  best  interests  of  both  makers  and  pur- 
chasers would  be  consulted  if  the  present  nomenclature  were 
abandoned  altogether,  and  objectives  named  instead  by  their  pre- 
cise magnifying  power  without  eyepiece  at  some  selected  dis- 
tance It  would  be  well  if  all  the  makers  could  be  brought  to 
agree  on  some  fixed  distance ;  but  until  we  obtain  this  nappy 
uniformity,  which  perhaps  is  not  to  be  anticipated,  it  is  only 
necessary  for  each  maker  to  state  the  distance  ne  selects.  By 
this  plan  objectives  without  correction  for  cover  would  be  named 
by  one  number,  objectives  with  correction  by  two,  and  those 
with  two  or  more  fronts  or  backs  by  two  or  more  pairs  of  num- 
bers. 

Thus  we  should  have  objectives  without  cover  corrections 
named  precisely  2,  3,  4,  5,  6,  7,  8, 9,  and  so  on  up  to  100  or  more, 
the  number  indficating  the  exact  magnifying  power,  say  at  twelve 
and  a  half  inches  from  micrometer  to  screen.  Objectives  with 
cover  corrections  would  be  named  30  to  40,  35  to  46,  76  to  89, 
125  to  140,  &C.,  the  numbers  representing  the  minimum  and 
maximum  magnifying  powers  at  the  selected  distance.  Objec- 
tives with  wet  and  dry  fronts  would  require  a  separate  name  for 
each ;  thus  78  to  95  dry,  98  to  130  wet,  &c 

By  this  plan  the  real  magnifying  power  of  the  glass  and  its 
limits  of  variation  would  be  accurately  stated,  whereas  at  present 
even  those  makers  who  are  most  careful  about  their  nomencla- 
ture do  not  hesitate  to  call  a  glass  an  jth  provided  its  power  at 
uncovered  approximates  that  of  a  single  lens  of  jth  of  an  inch 
focus  more  nearly  than  it  does  a  |th  or  a  yV  th.  Hence  glasses 
which  differ  materially  in  magnifying  power  at  uncovered,  re- 
ceive the  same  name,  and  the  changes  in  power  produced  by  the 
cover  correction,  are  invariably  ignored. 

If  the  plan  I  here  recommend  be  adopted,  the  precise  distance 
from  micrometer  to  screen  which  may  be  chosen  does  not  appear 
to  me  to  be  of  very  great  importanca  Many  persons  would  I 
suppose  prefer  10  inches  to  12^.  T  have  selected  the  latter 
number  because  many  of  our  larger  stands  have  tubes  too  long 
to  permit  the  convenient  measurement  of  low  powers  with  eye- 
piece and  stage  micrometers,  in  the  manner  I  shall  presently 
describe,  if  the  distance  be  taken  at  10  inches,  whereas  on  most 
stands,  with  the  help  of  the  draw  tube,  12^  inches  can  be  used 
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conveniently  with  all  powers  from  the  three  inch  upward  I 
do  not,  however,  insist  on  any  particular  distance,  but  only  that 
the  distance  selected  shall  be  stated  in  each  case  until  some  uni- 
form plan  shall  be  generally  agreed  upon. 

In  this  connection  I  may  add  that  tne  actual  plan  of  the  Con- 
tinental opticians  is  also  unsatisfactory.  In  the  matter  of  angle 
of  aperture,  when  they  give  it  at  all,  thej  also,  as  a  rule,  give  only 
the  maximum.  In  tne  matter  of  magnifying  power,  when  they 
give  any  information,  they  attempt,  as  a  rule,  to  give  the  mag- 
nifying power  of  the  objective  with  each  eye-piece  as  actually 
looKed  through  when  in  use.  But  as  the  magnifying  power  of 
the  combination  under  these  circumstances  involves  the  dis- 
tance of  distinct  vision  for  each  observer,  it  is  evident  that  the 
figures  thus  furnished  cannot  have  any  practical  value. 

Pending  the  adoption  of  some  such  system  as  I  have  sug- 
gested above,  it  will  be  necessary  for  the  microscopist  to  meas- 
ure for  himself  the  magnifying  power  of  the  objectives  he  uses, 
whenever  he  desires  to  be  possessed  of  the  real  information  con- 
cealed behind  all  the  several  systems  of  nomenclature  at  present 
in  use.  Mr.  Cross  in  his  paper  ^ves  two  modes  of  doing  this. 
I  myself  have  been  in  the  habit  of  using  a  dark  room,  and 
throwing  the  image  of  the  micrometer  on  a  white  screen,  by  the 
direct  rays  of  the  sun.  Very  nearly  equal  accuracy  may  be 
attained,  however,  by  any  microscopist  who  possesses  an  ordi- 
nary glass  eye-piece  micrometer  and  a  stage  micrometer.  The 
glass  eye-piece  micrometer,  it  will  be  recollected,  is  slipped 
through  the  eye-piece  in  such  a  manner  as  to  be  just  in  the  fo- 
cus of  its  eye-glass,  that  is,  in  the  plane  which  is  occupied  by 
the  image  formed  by  the  objective  when  it  is  seen  most  dis- 
tinctly. If  now  the  field  glass  of  such  an  eye-piece  be  removed, 
and  the  stage  micrometer  carefully  brought  into  focus,  a  com- 
parison of  the  divisions  of  the  eye-piece  and  stage  micrometers 
will  give  the  magnifying  power  of  the  objective  alone  at  the 
distimce  actually  existing  between  the  two  micrometers.  Thus, 
for  example,  if  the  stage  micrometer  is  in  ^g^j^ths  and  the  eye- 
piece micrometer  in  ^ioths  of  an  inch,  five  times  the  number  of 
eye-piece  divisions  corresponding  to  one  division  of  the  stage 
micrometer  will  be  the  magnifying  power  of  the  objective  at  the 
cover  correction  employed,  for  the  distance  selected.  We  may 
then  apply  the  following  simple  rule,  derived  from  the  formula 
of  Mr.  Cross. 

Multiply  the  distance  between  the  two  micrometers  in  inches 
and  decimals,  by  the  magnifying  power,  and  divide  by  the 
square  of  the  magnifying  power  plus  one  ;  the  result  will  be 
the  equivalent  focal  length  (for  tne  given  conditions)  in  deci- 
mals of  an  inch. 
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It  will,  moreover,  be  found  in  practice  that  for  powers  equiva- 
lent to  those  of  a  ^th  or  shorter  focal  lengths  a  still  simpler 
rule  may  be  adopted,  and  that  the  distance  between  the  two 
micrometers,  divided  by  the  magni^in^  power,  will  give  very 
nearly  the  same  results  as  are  obtained  oy  the  more  complex 
rule,  but  this  of  course  is  not  true  for  lower  powers. 

It  must,  however,  be  constantly  borne  in  mind  that  the  re- 
sults obtained  in  any  case  are  true  only  for  the  cover  correction 
and  distance  used. 

For  the  convenience  of  those  who  may  undertake  such  com- 
parisons, I  append  a  table  in  which  the  real  magnifying  powers 
of  single  convex  lenses  are  given  for  three  diflFerent  distances. 
In  the  treatises  on  optics  the  magnifying  powers  of  single  lenses 
are  sometimes  stated  at  some  given  distance  from  the  lens  to 
the  screen,  but  I  know  of  no  table  which  shows  their  powers  at 
given  distances  between  image  and  object 

This  table  is  calculated  by  substituting  the  numerical  values 

of/ and  I  in  the  equation  /=  .  4,i\t>  when  w=  the  magnify- 
ing power  remains  as  the  only  unknown  quantity  and  is  easily 
computed.  I  have  carried  out  the  values  of  m  to  two  decimal 
places  only ;  but  in  practice  the  nearest  whole  number  will  be 
found  sufficiently  accurate. 

Table  of  the  magnifying  povoere  of  single  convex  lenses. 
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6-17 

10-40 

14-69 

22-95 

86-47 
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122-99 

147-99 

197-99 

247-99 

297-99 

872*99 
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22-95 
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797-99 
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;he  foregoing  article,  I  have  read  with 
;he  same  subject  by  Dr.  E.  H.  Ward 
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("  Remarks  on  unifonnity  of  nomenclature  in  regard  to  micro- 
Ecopical  objectives  and  oculars,"  American  Naturalist,  Marct, 
1872,  p.  138).  This  paper  contains  much  valuable  matter,  and 
sbould  be  read  by  all  wuo  are  interested  in  this  subject  1  learn 
from  it  for  the  first  time  that  the  method  of  determining  tbe 
magnifying  power  of  objectives  by  removing  the  field  glass  of 
the  eye-piece  and  using  eye-uiece  and  stage  micrometer  as  de- 
scribed above,  has  already  been  used  bv  Dr.  J.  J.  Higgins  of 
New  York  (American  Naturalist,  Dec.,  1^70,  p.  628),  to  whomi 
hasten  to  give  the  credit  due. 

I  am  very  glad  to  find  Dr.  Ward  indicates  the  feasibility  of 
the  substitution  of  magnifying  powers  at  a  fixed  distance  m 
names  for  objectives  instead  of  Sieged  equivalent  focal  lengths, 
I  must,  however,  differ  from  him  when  he  recommends  thai  the 
distance  should  be  measured  from  some  part  of  the  objectivcto 
the  screen,  instead  of  from  the  micrometer  to  the  screen:  for 
however  desirable  this  may  be  made  to  appear,  it  is  not  feasible. 
Nor  can  I  agree  with  him  in  regarding  ten  inches  distance  as 
having  anything  special  to  recommend  it.  To  the  question  he 
asks  at  the  conclusion  of  his  paper,  "  at  what  point  of  the  screw 
collar  adjustment  shall  the  objective  be  placed  for  rating  its  an- 
gular aperture  and  amplifying  power?'  I  reply  witliout  hesi- 
tation that  for  each  purpose  accuracy  demauos  that  the  maxi- 
mum should  be  given  as  well  as  the  minimum;  that  the  maker 
should  stale  not  merely  one  limit,  but  Imth. 

Dr.  Ward's  paper  also  contains  some  interesting  so^estioni 
on  the  subject  of  the  nomenelatnre  of  eye-pieces,  a  matter  which 
will,  however,  I  think,  particularly  in  the  case  of  the  ordinaiy 
eye-piece,  require  further  discussion.  I  agree  (ully  with  Doctor 
Ward  that  eye-pieces  should  be  named  by  their  magniiying 
power :  but  tne  question  at  once  arieea,  how  shall  this  be  accu- 
rately measured?     To  this  subject  I  may  recur  at  some  future 


Abt.  Lin. —  On  a  new  form  of  Lantern -Odlvanometer;  by 
Alfbed  M.  Mater,  PLD.,  Professor  of  Physics  iu  the 
Stevens  Institute  of  Technology,  Eoboken,  N.  J. 

On  tbe  21st  of  December,  1871,  I  delivered  a  lecture  on 
Magnetism  before  the  American  Institute,  at  the  Academy  of 
Music,  in  the  city  of  New  York.  It  was  necessary  fi>r  the 
experimental  discussioa  I  then  made  of  the  earth's  magnetistn 
to  use  a  galvanometer,  so  constructed  that  the  least  deflection  of 
its  needle  would  be  visible  to  a  veir  large  audience;  at  the 
same  time  the  astatic  condition  of  tais  needle  had  to  be  n 
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controlled  that  it  could  readily  be  altered  during  the  progress 
of  the  lecture ;  while  finally,  the  arrangement  of  the  clamping 
magnets  had  to  be  such  as  allowed  me  instantly  to  bring  the 
needle  into  the  magnetic  meridian  when  disturl>ed  thereirom, 
whenever  I  set  in  action  the  huge  electro-magnet  used  on  that 
occasion.  Indeed,  one  of  the  principal  uses  to  which  this 
galvanometer  was  applied,  in  the  lecture,  was  the  exploration 
of  the  magnetic  condition  of  the  space  surrounding  this  electro- 
magnet This  I  accomplished  by  rotating,  around  the  line  of 
*^  the  dip,''  as  an  axis,  wire  coils  at  various  distances  and  posi- 
tions, and  leading  the  induced  magneto-electric  currents  through 
the  galvanometer. 

The  lantem-ffalvanometer,  which  I  will  now  proceed  to  de- 
scribe, I  devisra  on  the  13th  of  last  November,  and  as  subse- 
quent work  with  it  has  convinced  me  of  its  value  in  the  lecture- 
loom,  I  have  decided  to  give  it  this  formal  publication. 

Beferring  to  the  figure ;  M  is  a  plane  mirror  inclined  45°  to 
the  vertical  In  front  of  this  are  the  back  condensing  lenses  of 
an  oxyhydrogen  lantern ;  while  the  front  lens  of  the  condenser 
is  placea  in  a  horizontal  position  at  c,  above  the  mirror.  The 
back  condensing  lenses  are  of  such  curvatures  that  when  the 
calcium  light  is  placed  about  two  inches  from  the  one  nearest 
it,  a  nearly  parallel  beam  issues  from  them  to  fall  upon  M, 
thence  to  be  reflected  to  the  upper  condensing  lens  at  c,*  on 
which  rests  a  disc  of  glass  on  whose  border  is  photographed  a 
divided  circle.  In  the  center  of  this  disc  is  a  short  needle  point 
on  which  freely  rotates  a  magnetic  needla  Above  the  needle 
is  the  projecting  lens  L,  the  pencils  from  which  are  reflected  in 
any  desired  direction  by  means  of  the  plane  mirror  R,  which 
revolves  on  a  horizontal  axis  and  has  also  a  motion  in  azimuth 
around  the  axis  of  the  lens.f 

The  horizontal  condensing  lens  is  five  inches  in  diameter, 
and  the  magnetic  needle  is  four  inches  long.  With  this  arrange- 
ment I  have  obtained  sharp  and  bright  images  of  the  graduated 
circle  16  feet  in  diameter. 

*  This  arraogement  of  lenses,  which  is  due  to  President  Morton,  gives  a  bright 
aad  anifomilj  Uluminated  tield  free  fVom  coloration. 

In  the  Quarterly  Journal  of  Science,  Oct  1871.  is  a  report  of  Prof  Morton's  ac- 
count of  this  invention  P*  the  vertical  lantern"],  delivered  before  the  American 
Institute,  as  follows :  "  The  original  idea  and  general  plan  of  the  instrument  shown, 
was,  as  the  speaker  stated,  due  to  Professor  J.  P.  Cooke,  ot  Cambridge ;  his  own 
work  in  connection  with  it  being  confined  to  the  devising  of  a  convenient  me* 
dianical  arrangement  of  parts,  the  improvement  of  the  combination  of  condensing 
lenses  with  the  reflecting  lenses  [mirror?]  so  as  to  secure  a  white  and  evenly 
ilkuninated  field  cm  the  screen,  and  the  disooverj  that  an  ordinary  silvered  mirror 
wookl  serve  for  the  final  reflection  as  efficiently  as  a  metal  speculum  or  glass 
silvered  by  Foucault's  plan,  which  are  so  difficult  to  obtain  and  keep  in  order." 

f  In  a  college  course  of  lectures  it  is  sometimes  convenient  to  reflect  the  image 
of  drde  and  needle  down  on  a  white  covered  table  below  the  dass.  The  galva- 
nometer can  then  be  placed  on  the  lecture  table. 
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To  deflect  this  needle  by  means  of  an  electric  carrent  I  place 
as  close  to  the  condensing  lens  as  possible  the  two  vertical  wire 
spirals  S,  S,  formed  of  ^  inch  copper  wire  oisgucart  section,  so 
as  to  bring  the  convolutions  as  close  together  as  possible.  The 
turns  of  the  spirals  are  separated  with  very  thin  vulcanite  rib- 
bon, coated  witn  paraffine,  and  are  wrapped  on  the  faces  of  vul- 
canite discs.  The  spirals  have  an  internal  diameter  of  four 
inches  and  an  external  diameter  of  ten  inches,  and  each  contains 
49  feet  of  wire  in  26  turns.  The  four  terminals  of  the  spirals 
are  connecting  screws,  two  of  which  serve  to  connect  the  spirals 
so  that  a  current  will  circulate  in  the  same  direction  in  Doth. 
The  spirals  are  so  placed  that  a  line  joining  their  centers  will 
pass  through  the  center  of  the  magnetic  neeme. 

The  vertical-lantern  rests  on  a  base  three  feet  and  a  half 
long,  with  guides  on  its  sides,  between  which  slide  boards 
carrying  two  bar-magnets,  A  and  B,  15  inches  long  and  one 
inch  in  diameter,  as  shown  in  the  figura     These  magnets  can- 


not only  approach  to  and  recede  from  the  lantern,  and  thus 
alter  their  aistances  from  the  galvanometer-needle,  but  they  can 
also  rotate  around  their  centers  on  vertical  axes.  The  like  poles 
of  the  ma^ets  and  of  the  needle  point  in  the  same  direction; 
and  by  sliding  the  magnets  to  or  from  the  lantern-needle  we 
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reader  the  latter  more  or  less  astatic.  Also,  in  case  the  needle 
should  not  hold  to  the  meridian  as  you  approach  the  magnets^ 
it  can  be  made  to  do  so  by  rotating  one  or  ooth  of  them  in  the 
horizontal  plane ;  and  thus,  also,  can  be  neutralized  any  exterior 
disturbance  which  may  tend  to  deflect  the  needle  from  the 
maRuetic  meridian.       ^ 

The  needle  may  be  also  rendered  astatic,  in  the  usual  way, 
by  suspending  it  by  a  silk  fiber  and  attaching  to  this  needle  a 
wire  which  passes  through  a  hole  in  the  condenser  and  in  the 
inclined  mirror  and  carries  beneath  the  latter  another  needle 
with  poles  reversed. 

In  working  with  thermal  currents  we  use  a  smaller  needle 
and  condenser  which  allows  the  spirals  to  approach  nearer ;  but 
for  thermal  currents  it  is  better  to  wind  close  around  the  needle 
a  flat  coil  of  only  one  wire  in  breadth,  and  to  use  a  suspended 
astatic  system  of  which  the  lower  needle  is  the  stronger  and  is 
under  the  control  of  the  damping  magnets.*  The  breadth  of 
the  coil  used  in  this  last  device  need  not  exceed  Y*«th  of  an  inch, 
and  its  image  on  the  screen  can  answer  for  a  rough  zero  point 

I  'will  now  give  a  few  experiments  in  which  this  galvanome- 
ter has  been  used ;  and  they  will  serve  to  show  its  usefulness. 

ExperimerU  1.  A  coil  of  2J  feet  in  diameter,  containing  40 
turns  of  300  feet  of  j^ih  inch  wire,  was  placed,  with  its  plane,  at 
right  angles  to  **the  dip."  Its  terminals  were  connected  with 
the  galvanometer  whose  needle  was  rendered  astatic  by  means 
of  the  the  damping  magnets.  T  now  quickly  rotated  the  coil 
180°  around  an  axis  at  right  angles  to  the  direction  of  dipping- 
needle.  The  galvanometer  needle  was  deflected  about  12°  by 
the  magneto-electric  current  induced  by  the  earth's  magnetism. 

Exp,  2.  I  placed  the  coil,  used  in  Exp.  1,  on  a  wooden  wheel 
provided  with  a  commutator  and  rotated  it  around  an  axis  at 
right  angles  to  the  dip.  The  galvanometer-needle  went  steadily 
up  to  a  deflection  of  85°  and  was  held  there  as  long  as  the  coil 
revolved. 

Exp,  8.  The  two  cores  of  the  large  electro-magnet  of  the 
Stevens  Institute  of  Technology  were  placed  end  to  end,  thus 
forming  one  iron  bar,  seven  feet  long  and  six  inches  in  diam- 
eter. This  was  surrounded  by  its  eight  bobbins  containing  in 
all  2000  feet  of  \  inch  copper  wire ;  and  through  them  was 
sent  the  electricity  developea  by  the  most  advantageous  com- 
bination of  60  plates  of  zinc  and  carbon,  10x8  inches. 

*  The  upper  needle  of  this  astatic  combination  swings  in  the  interior  of  the  coil 
whidi  indoaes  both  the  needle  and  the  condenser  c;  the  lower  needle  swings  un- 
der the  inclined  mirror  ^  and  is  attached  to  the  upp>er  needle  by  means  of  a  stiff 
wire  which  passes  through  holes  in  the  condenser  and  to  the  inclined  mirror.  In 
another  combination  I  have  placed  this  lower  needle  aJbovt  the  coil,  and  hayt 
**  damped  "  it  bj  means  of  a  magnet  placed  above  the  reflector  R. 
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A  ooflof  20  incbeB  in  diameter  fimned  of  one  torn  of  ^y  inch 
wire  was  rotated  180*^  aronnd  a  rertical  axis  8jk  feet  fiozn  tto 
end  of  the  magnet    The  needle  was  deflected  8^ 

JBrp.  4  A  coil  of  20  inches  in  diameter  having  6  toms  of 
^Y  inch  wire  was  rotated  180^  around  a  vertical  axis,  at  a  dis- 
tance of  8i  feet  from  end  of  magnet  Deflection  of  needle  was 
80". 

Erp.  6.  Same  as  Exp.  4,  only  coil  had  10  tarns  of  wire  in* 
stead  of  6.    Oalyanometer  needle  deflected  SO""  to  90\ 

Ebcp,  8.  A  coil  of  20  inches  in  diameter  fbnned  of  10  tniui 
A  inch  wire  was  revolyed  180^  around  a  yertioal  axis  8|  ftet 
m>m  end  of  magnet    Deflection  of  22^ 

Exp.  7.  The  coil  used  in  Exp.  6,  was  placed  three  feet  euM 
inches  above  center  of  axis  of  the  magnet  and  revolved  ISIT 
aronnd  a  vertical  axis ;  the  needle  was  Gbsflected  80^. 

Ihcp.  8.  A  coil  of  2i  feet  in  diameter,  formed  of  40  tons  of 
800  feet  of  t V  '^'^  '^'^  ^^<ui  placed  28  feet  distant  from  tihe 
center  of  the  magnet,  and  with  its  plane  coinciding  wilb  ^ 
plane  of  the  magnet's  equator.  On  xotatiDg  it  aronnd  a  rpfS^ 
cal  axis  the  needle  was  deflected  20^ 

The  following  experiments  will  show  the  exoeUent  VOf/^ 
tions  (arrived  at  by  a  long  series  of  experiments)  of  me  enil 
used  in  Exps.  1,  2  and  8,  for  the  evolution  and  stndy  <tf  the 
electric  currents  induced  by  the  earth's  magnetism. 

Exp.  9.  The  coil  used  in  Exps.  1, 2  and  8  was  laid  on  atsble 
and  its  terminals  connected  with  a  galvanometer,  which  is  used 
in  connection  with  Nobili's  thermo-electric  pile.  The  needles 
of  this  instrument  made  one  oscillation  in  nine  seconds.  I 
lifted  the  east  side  of  the  coil  only  six  inches ;  the  needle  was 
deflected  10°.  Lifting  the  same  side  nine  inches,  the  needles 
went  to  22°.  I  now  placed  the  coil  in  a  north  and  south  vCTti- 
cal  plane  and  suddenly  tilting  its  top  six  inches  to  the  east  cut 
to  tne  west  the  needles  went  to  60°.  Tilting  the  coil  nine 
inches  sent  the  needles  with  a  blow  against  the  stop  at  90®. 

The  advantages  of  the  new  galvanometer  may  be  summed  up 
in  a  few  words.  It  gives  on  the  screen  a  bright  clear  image  of 
only  the  graduated  circle  and  of  the  needle.  It  can  readily  be 
rendered  more  or  less  astatic  to  adapt  it  to  the  character  of  the 
electric  currents  worked  with.  The  direction  of  its  needle  is 
completely  under  the  control  of  the  damping  ma^ets;  and, 
finally,  it  is  of  simple  construction  and  can  be  rapidly  adjustea 
to  the  requirements  of  any  special  experiment 
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Akt.   LIV. — Descriptions  of  some  new  species  of  Primordial 

Fossils ;  by  S.  W.  Ford. 

Hyolithes  impar,  d.  sp. 

The  shells  of  this  species  are  plump,  elongate  bodies,  taper* 
ing  to  an  acute  point  The  largest  specimen  obtained  would, 
if  perfect,  be  one  and  three-fourths  inches  in  lengtL  The 
usual  length,  however,  is  about  one  and  one-fourth  inches.  The 
section  is  generally  broadly  and  regularly  oval,  but  in  some 
specimens  is  rather  more  flattened  on  the  ventral  side  than  in 
the  diagram  of  the  one  below  given.  Some  specimens  show  a 
tendency  to  become  keeled  along  the  dorsum,  but  this  feature 
is  rare  and  not  well  defined  in  any  casa  In  an  imperfect  speci- 
men 1*14  inches  in  length,  the  rate  of  tapering  on  the  ventral 
side  is  '10  of  an  inch  in  a  distance  of  '60  of  an  incL  The 
width  of  the  tube  at  the  aperture  is  '82,  and  the  depth  '26  of 
an  incL  In  this  specimen  the  lower  lip  projects  beyond  the 
limit  of  the  dorsum  '14  of  an  inch.  The  surface  is  ornamented 
with  tine  engirdling  lines,  which  upon  the  ventral  side  curve 
gently  forward,  thence  more  sharply  backward  upon  the  sides 
until  they  reach  a  point  at  about  the  middle  of  the  depth, 
where  they  are  a^in  deflected,  and  flow  across  the  dorsum  in 
uninterrupted,  slightly  forward-bending  curves.  There  are  also 
prominent  sub-imbricating  lines  of  growth,  which  give  to  some 
of  the  specimens  an  exceedingly  rugose  aspect 

The  operculum  is  of  an  oval  form,  irregularly  convex  exter- 
nally, and  for  the  most  part  concave  withiu.  The  nucleus  is 
situated  at  the  center,  and  in  perfect  specimens  is  vertical  and 
acute.  On  either  side  of  the  nucleus,  m  the  line  of  the  longer 
diameter,  there  exists  a  conspicuous  groove,  which  graduiuly 
widens  in  passing  from  the  center  out 
to  the  edge.  With  the  exception  of 
the  nucleus,  which  barely  separates 
them,  these  grooves  divide  the  opercu- 
lum externally  into  two  equal  parts. 
These  are  respectively  the  dorsal  and 
ventral  limbs.  The  ventral  limb  is 
smooth  on  the  outside,  or  broken  only 
by  concentric  lines.  Its  convexity  is 
greatest  at  the  nucleus.  The  dorsal 
Bmb  has  nearly,  sometimes  quite,  the 
same  degree  of  convexity,  but  may  be 

Fig.  1  a,  outline  of  a  ahell  of  J7.  tmpar,  seen  from  the  most  flattened  or  Ten- 
tral  ride ;  1  b  traniverae  section.  2  a,  side  view  to  show  the  form  of  the  aperture 
and  the  extension  of  the  lip.    2  &,  is  the  interior  of  an  operculum,  natural  siae. 


i 
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Mftdily  distinguished  from  the  ventral  by  theprenenceof  twoob- 
fcure  ridgt;a  radiatiug  from  the  nucleus  to  the  margin,  and  en- 
closing a  triangular  space  along  the  central  i>ortion  of  the  limb. 
The  two  limbs  are  so  situated  relatively  to  each  other  as  lo 
give  to  the  base  of  the  operculum  a  curvature  equal  to  that 
indicated  by  the  form  of  the  aperture  of  the  shell-  In  the  in- 
■"Tior  of  the  operculum  there  is  a  little  pit  directly  beneath  the 
icleua.  From  this  point  radiate  two  strong  wedge-shaped 
Iges  corresponding  to  the  exterior  grooves.  There  are  also 
two  ridges  of  similar  form  running  from  the  same  point  to  the 
mamri  of  the  dorsal  limb,  lying  beneath,  and  included  within, 
die  limits  of  the  triangular  apace  seen  on  the  outeide  of  that 
limb.  All  of  these  ridges  are  widest  at  their  junction  with  the 
margin.      They    severally   terminate  in  the  central  pit,  and 

!tf  vide  the  interior  into  four  unequat  parte. 
The  surface  of  the  operculum  is  covered  with  fine  concentric 
rtriffi,  from  8  to  10  in  tne  space  of  OO  of  an  inch.  Along  with 
these  there  sometimes  occur  coarser  lines  of  growth.  The  in- 
terior is  both  radiatelv  and  concentrically  striated.  The  con- 
centric lines  are  mostly  coarser,  fewer  in  number,  and  lar  leas 
rtgularly  disposed  than  those  on  the  outside.  The  radiating 
lines  are  very  numerous,  and  with  the  concentric  lines  give  to 
the  interior  a  singularly  reticulated  appearance  under  the  mag- 
nifier.    They  are  barely  visible  to  the  naked  eye. 

This  is  a  well  marked  species,  and  offers  but  little  varia- 
tion of  form.  It  is  clasely  related  to  HyoUU-es  comitiwiis  Bil- 
lings,* but  is  nevertheless  quite  distinct  therefrom.  In  H.  am- 
munis,  according  to  Mr.  Billings,  the  shell  is  sometimes  longi- 
tudinallv  striated,  which  is  not  the  case,  so  far  as  observed,  in 
the  shells  of  this  speciea  The  opercula  are  also  different.  In 
the  operculum  of  a.  communis  there  are  but  two  ridges  in  the 
interior.  These  correspond  to  the  longitudinal  ridges  of  our 
species  as  shown  in  figure  2  b.  There  is  also  a  slight  variation 
in  the  rate  of  tapering  of  the  two  species.  They  are,  therefore, 
entirely  different  A  species  of  about  the  same  size  and  form 
occurs  in  the  Potsdam  sandstone  of  Wisconsin  (16th  B^.  Sep., 
p.  135,  pi.  6,  figa  30  and  81). 

This  species  occurs  abundantly  in  one  of  the  thin  deposits  of 
even-bedded  limestone,  and  one  of  the  bands  of  limestone  eon- 
glomerate  included  among  the  primordial  slates  east  of  Troy, 
N.  Y.,  commonly  associated  with  Uyolithes  Americanxu,  OboUSa 
desquamaia,  Olenellvs  asaphoides  and  Conocephaliles  trilineatus. 
The  true  character  of  its  operculum  was  first  detected  by  Mr. 
Billings. 

The  specimens  were  collected  by  the  writer. 

Natanlist,  toL  vi,  p.  214,  December,  18T1. 
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Agnostua  nobilis,  n.  sp. 

Head  and  pjgidium  of  nearly  the  same  size  and  form,  bodi 
exceedingly  convex,  Theheaa  is  broadly  semi -elliptical,  wider 
than  long,  the  length  to  the  breadth  about  as  5  to  6.  Con- 
vexity greatest  along  the  median  line,  reaching  its  maximum 
on  a  straight  line  joining  the  posterior  angles.  From  thence 
the  slope  IS  nearly  equal  to  the  front  and  sides.  The  sides,  an- 
terior margin,  and  part  of  the  posterior  margin,  abruptly  con- 
cave, rounded,  and  slightly  incurved.  Posterior  angles  rounded. 
The  posterior  outline  is  slightly  concave  for  a  short  distance  on 
either  side  of  the  middle,  leaving  a  strong,  tapering,  median 
projection.  The  extremity  of  this  projection  is  truncate,  and 
appears  to  form  a  nearly  flat  articulating  face.  The  head  is 
surrounded  hy  a  narrow  convex  border  directed  a  little  down- 
ward, of  uniform  width,  or  but  slightly  attenuated  on  the  pos- 
terior outline  On  either  side  of  Uie  head  this  border  is  set  off 
with  a  row  of  prominent  tubercles  from  seven  to  eight  in  each 
row.  No  tubercles  have  been  observed  on  the  extreme  front 
and  posterior  portions  of  the  border.  The  surface  of  the  bead, 
including  the  border,  is  transversely  crossed  by  numerous  faintly 
impress^  lines,  curving  backward,  for  the  most  part  invisibJe 
to  the  naked  eye. 

The  pygidium  is  of  equal  length  and  width  with  the  head. 
The  convexiu',  however,  is  a  tnfle  greater  along  the  middle, 
and  the  antenor  angles  rather  less 
rounded  than  the  corresponding 
angles  of  the  head.  The  greatest 
convexity  occurs  at  the  anterior 
third  of  the  pygidium.  The  ante- 
rior outline  is  slightly  concave  at  the 
middle,  and  is  then  feebly  rounded 
in  passing  outward  and  backward 
to  the  angles.  The  contour  of  the  sides  and  posterior  margin 
the  same  as  that  of  the  sides  and  anterior  margin  of  the  head. 
A  narrow  marginal  border  similar  to  that  of  the  head,  though 
not  tuberculat^,  surrounds  the  pygidium,  terminating  on  either 
side  of  the  concave  portion  of  the  anterior  outline.  The  sur- 
face is  covered  with  delicate  lines  similar  in  character  and 
direction  to  those  of  the  head. 

The  two  extremities  are  connected  by  a  single  thick  thoracic 
ring.  This  ring  ts  partly  shown  in  fig.  1.  iVom  the  appear^ 
ance  of  the  figure,  however,  there  would  seem  to  be  room  for 

*  Pig.  1.  A  nearly  perfect  spedmen  of  Agnoitui  nobiU*.  Th«  posterior  limit  of 
the  bead  U  not  well  ibomi  Id  the  Sfcure,  but  may  be  made  out  clearly  Id  th« 
apedmcD.  Fig.  2.  Side  view  of  the  hend  of  anoiher  lodiTiduaL  The  tub«n;lea 
on  the  border  are  waotiiig  in  this  figure  owing  to  their  removftl  on  (ha  aide  of  tha 
represented. 
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a  second  riag,  but  this  appoarauce  is  due  to  the  damaged  condi- 
tion of  the  Lead 

Two  specimens  only  of  tUia  species  have  been  obtained,  one 
a  head  with  a  small  portion  of  the  pygidiiim  ;  the  other  a  nearly 
perfect  individual.  The  dimensions  of  the  latter  are  as  fol- 
lows :  Length  of  entire  animal  '64  of  an  inch.  Length  of  head 
along  the  median  line  '30,  width  at  posterior  angles  "36  of  an 
inch.  Median  length  of  pvgidium  30,  width  at  anterior  angles 
■36  of  an  inch.  Width  oi'head  and  pygidium,  at  one-third  the 
length  of  each  from  thair  smaller  extremities,  each  "28  of  an 
inch.  Width  of  thoracic  ring  -lO  of  an  inch.  This  is  likenise 
the  width  of  the  concave  portion  of  the  pygidium  with  which 
it  lies  in  contact.  Greatest  depth  of  pygidium  '14  of  an  inch. 
Greatest  depth  of  head  '12  of  an  inch. 

The  proportions  of  the  other  head  are  slightly  diflferent,  the 
length  oeing  34,  the  width  -39,  and  the  greatest  depth  -14  of 
an  inch.  Tlie  specimens  were  found  lying  close  to  each  other 
in  the  same  hand  fragment  of  limestone.  Occurs  in  even-bed- 
ded limestone  east  of  Troy,  N.  Y.,  in  the  same  layer  with 
Olenellns  asaphoides,  Agnosltis  lobalus,  Oboklla  oxlata,  and  0. 
desquamata. 

Collected  by  the  writer. 

This  ia  a  remarkably  beauiifyl  species  of  Agnostus,  its  large 
size,  symmetrical  form,  extreme  convexity,  and  prominemly 
studded  head -rim  all  rendering  it  a  most  interesting  and  con- 
spicuooB  object  In  a  ibssil  bo  simple  in  its  structure  aa  tiaa, 
and  in  which  the  apparent  diSerences  between  the  o^^xxnfe 
extremities  of  the  body  are  so  slight,  it  is  difficult  to  determine 
certainly  which  is  the  bead,  and  we  do  not  feel  quite  sore  that 
the  part  thus  referred  is  really  such.  Pro£  Hall  has  described 
under  the  name  of  Agnostua  partita  a  species  of  the  same  type 
from  the  Potsdam  sandstone  of  Wisconsin  (16th  Beg.  Rep^,  p. 
179,  pi.  X,  figs.  23  and  24),  but  that  species  is  vastly  smaller  than 
this  ona  It  differs  also  in  having  a  small  elongated  node  upon 
the  pygidium  along  the  middle,  a  plain  instead  of  tuberculaled 
border  around  the  head,  and  in  having  the  marginal  rim  of  both 
the  head  and  pygidium  proportionally  broader  at  their  amalls 
ends.  It  lacks,  too,  the  fine  surface  lines  of  our  species.  The 
proportional  depth  of  the  two  species  is  very  likely  about  the 
same  No  entire  specimens  of  A.parHis  have  been  illusbated, 
the  two  extremities  having  been  referred  to  each  other,  and  no 
doubt  rightly,  from  their  similarity  of  form.  The  specie  is 
stated  to  occur  near  the  middle  of  tne  formation. 

Tro7,  Uardi  30tli,  1811. 
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Abt.  LV. — Descriptions  of  New  Species  of  Fossils  from  the  Oin- 
cinnaii  Qroup  of  Ohio  ;  by  F.  B.  Meek.* 

AnOMALOCYSTITES  ( AtELEOCYSTITES  ?)  BALANOIDES  M. 

The  only  specimens  of  this  fossil  that  I  have  seen  are  in  a 
bad  state  of  preservation,  being  distorted  by  pressure,  and  con- 
sisting only  of  the  lower  portions  of  the  boay,  and  some  of  the 
extremely  thin  s^ments  of  the  thickened  part  of  the  column 
oonnecting  with  the  base  of  the  sama  One  side  of  the  body 
was  evidently  flat,  or  a  little  concave,  and  the  other  convex ; 
and  the  entire  outline,  as  seen  on  either  of  these  sides,  was  prob- 
ably oblong-suboval ;  while  the  lateral  margins  are  distinctly 
cannated,  at  least  toward  the  lower  part. 

Although  this  species  is  evidently  closely  allied  to  the  genera 
AnomcUocystiies  and  Aieleocystites^  I  am  not  positively  sure  that 
it  would  be  found  to  fall  strictly  into  eitner,  if  we  had  the 
means  of  comparing  its  entire  structura  It  certainly  diflfers 
conspicuously,  at  least  in  its  specific  characters,  from  the  typical 
and  only  known  forms  of  both  of  these  groups.  In  the  first 
place,  it  is  much  larger  than  Anomahcysiites  comutus,  and  has 
the  middle  two  pieces  of  its  lower  range  on  the  flat  side  pro- 
portionally longer;  that  is,  longer  than  the  marginal  pieces, 
instead  of  the  reverse.  Its  base  is  also  more  deeply  sinuous  on 
this  side  than  in  the  New  York  species.  On  comparing  its  con- 
vex side  with  that  of  A,  cornutusj  we  observe  still  more  marked 
differences,  the  three  orincipal  plates  of  the  lower  range  in  our 
type  being  all  decideoly  longer  than  wide,  instead  of  the  reverae, 
and  the  middle  plate  considerably  longer  than  that  on  each  side 
of  it ;  while  the  carinate  marginal  pieces,  which  are  quite  dis- 
tinctly seen  in  this  view  of  our  species,  are  scarcely  visible 
on  this  side  of  the  New  York  speciea  There  are  doubtless  also 
equally  great  differences  in  the  arrangement  and  structure  of 
the  parts  farther  up,  on  both  sides,  if  we  had  the  means  of 
making  comparisons  of  this  part  of  the  body. 

In  size,  our  species  corresponds  more  nearly  with  A,  disparilis 
from  the  N.  Y.  Oriskany  sandstone  ;  but  from  what  has  already 
been  stated,  it  will  be  seen  to  differ  too  widely  in  the  form  and 
proportions  of  its  lower  range  of  plates  to  render  a  comparison 
necessary. 

Compared  with  Atdeocystites  Huxhyi  of  Billings,  the  type 
and  only  known  species  of  that  genus,  our  species  will  be 
found  not  only  to  differ  in  its  much  greater  size,  but  also  in 
having  its  base  greatly  more  widely  and  deeply  sinuous  on  the 
flat  side,  for  the  reception  of  the  column  ;  while  its  central  two 

^  These  fosaUs  are  to  be  fullj  illustrated  in  the  final  report  of  the  Ohio  Geologi- 
cal Sunrej. 
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pieoeB  taper  more  rapidly  npwardi  and  are  longer  in  proportiaii 
to  the  latanal  ones.  Its  lateral  pieces,  on  the  oontniy,  tKget 
more  decidedly  downward,  and  differ  in  baiiiw  their  lower  ends 
onrved  inwara.  The  convex  side  of  A.  Uvxkyi  and  the  upper 
parts  of  our  type  being  unknown,  we  have  no  meana  of  cany* 
mg  the  oompanson  ftinher;  but  enoogh  can  be  Been  to  show 
beyond  donot  that  the  two  forms  are  at  least  dearly  distiBflt 
specifically. 

Whether  these  several  forms  belong  to  one,  two^  or  thies 
genera,  it  must  be  evident,  I  think,  to  any  one  aocmrtomed  to 
Btadj  these  old  types  of  the  Echinodermaia^  that  in  a  aystematia 
tdassQiflcation  of  the  Oj/sfaidea  they  will  have  to  stand  together 
in  a  distinct  fionily,  AnmnabeyBUdaB^  occupying  a  somewhat 
analogous  position  among  the  various  types  of  that  gnym  ta 
^at  of  tiie  mmily  includi^  EueheincrinuB  (==  ChmvcrmuB  BaD; 
1860:  not  of  Eichwald,  1860),  among  the  typical  Onrnfriim.    ^ 

LacdUbi  andpanHon. — Upper  part  of  the  hills  at  Ginoinnatti 
in  the  Oindnnati  group  of  ^e  Lower  Silurian.  The  beat  i 
men  I  have  seen  belongs  to  the  collection  of  G  R  I^yer, 
of  Cincinnati  I  am  also  under  obligations  to  Pro£  O.G  ^ 
of  New  Haven,  for  the  use  of  another  more  crushed  specflBsea 
of  the  same  or  an  allied  species.  Both  of  the  epecimena  wen 
discovered,  I  am  informed,  by  G.  W.  Harper,  Esq.,  of  Oiih 
einnatl 

Dalkakites  Caslbyi  M. 

Small ;  entire  outline  unknown,  but  probably  subovate ; 
cephalic  shield  about  twice  as  wide  as  long,  rounded  in  front, 
and  more  or  less  nearly  straight  across  behind,  thus  presenting 
a  somewhat  semi-circular  outline,  exclusive  of  the  produced 
posterior  lateral  extremities,  which  are  about  as  long  as  the 
glabella,  rather  broad  at  their  connection  with  the  cheeks,  and 
tapering  rapidly  to  their  posterior  ends;  glabella  wide  in  front, 
and  rapidly  narrowing  behind,  defined  oy  a  moderately  dis- 
tinct furrow  on  each  side,  and  not  very  prominent  at  any  point ; 
anterior  lobe  large,  transversely  subrhombic  in  outline  ;  lateral 
lobes  small,  and  separated  by  furrows  that  extend  inward  so  us  to 
leave  only  a  very  narrow  central  space ;  anterior  pair  each  sub- 
trigonal,  and  about  twice  the  size  of  those  of  the  middle  pair, 
which  are  each  transversely  ovate,  while  those  of  the  thira  or 

Sosterior  pair  are  smallest;  neck  furrow  moderately  well 
efined,  and  continued  as  posterior  marginal  furrows  of  the 
cheeks,  and  curving  backward  a  little  on  the  posterior  lateral 
spines;  occiputal  segment  comparatively  thick  in  its  antero- 
posterior diameter  at  the  midole,  where  it  is  rather  elevated, 
and  rounded  convex  in  the  posterior  outline ;  palpebral  lobes 
ascending  and  narrowing  rapidly  outward  to  the  summit  of  the 
eye ;  cheeks  narrow,  and  sloping  abruptly  from  the  eyes  to  a 
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shallow  marginal  groove;  eyes  comparatively  large,  situated 
full  half  their  antero-posterior  diameter  from  the  posterior 
mar^ns  of  the  cheeks,  and  elevated  somewhat  above  the 
height  of  the  glabella,  truncato-subconical  in  form,  the  visual 
Bunace  curving  around  so  as  to  form  about  three-fourths  of 
a  circle  at  its  base;  lenses  of  comparatively  moderate  size, 
showing  about  seven  in  a  vertical  row  at  the  middle,  and  twelve 
or  fourteen  in  the  longest  oblique  rows.  Surface  of  anterior 
lobe  of  glabella  showing  small,  obscur  egranulations ;  other 
parts  of  the  cephalic  shield  nearly  smooth,  or  less  distinctly 
granular. 

Thorax  unknown.  A  pygidium  found  in  the  same  associa- 
tion may  be  described  as  follows :  subtrigonal,  rather  depressed, 
as  wide  as  long,  or  a  little  wider,  very  nearly  rounded  or  almost 
subangular  behind,  the  posterior  extremity  being  a  little  curved 
upward ;  mesial  lobe  depressed,  but  a  little  more  convex  than 
the  lateral,  and  of  about  the  same  breadth  or  slightly  narrower 
at  the  anterior  end,  and  narrowing  to  the  postenor  end,  which 
does  not  reach  the  mar^n,  composed  of  about  thirteen  distinct 
segments,  and  two  or  tnree  other  very  small  obscure  ones  be- 
hind these:  lateral  lobes  separated  Irom  the  mesial  lobe  by 
moderately  distinct  furrows,  and  sloping  off  gently,  with  slight 
convexity  of  outline,  to  the  lateral  and  posterior  margins,  show- 
ing each  about  thirteen  s^ments  which  are  not  furrowed,  and 
extend  very  nearly,  but  not  quite,  to  the  margin,  the  smaller 
posterior  ones  being  directed  very  obliquely  backward,  surface 
showing  rather  fine  irregular  scattering  granulations. 

Length  of  cephalic  shield,  exclusive  of  the  posterior  lateral 
spines,  0*85  inch ;  including  them,  about  0*60  inch  ;  breadth, 
0*67  inch  ;  antero-posterior  diameter  of  eyes,  012  inch ;  height 
of  same  on  outer  side,  0*08  incL  Length  of  an  associated  but 
detached  pygidium  of  about  the  corresponding  size,  042  inch ; 
breadth  of  do.,  about  0*48  inch. 

1  am  not  positively  sure  that  the  pygidium  found  associated 
with  the  cephalic  shield  here  described  belongs  to  the  same 
species ;  but  as  several  specimens  of  each  have  been  found  in 
the  same  bed,  and  they  correspond  well  in  size  and  surface 
characters,  there  is  very  little  reason  to  doubt  that  they  belong 
to  the  same  trilobite. 

In  size  and  general  appearance  this  species  resembles  D,  cal* 
licqohalus  Hall,  from  tne  New  York  Trenton  group ;  but  it 
differs  materially  in  having  the  posterior  lateral  angles  of  the 
cephalic  shield  produced  into  long  spines,  instead  of  merely 
terminating  in  broad,  rounded,  wing-like  expansions.  It  also 
has  the  eyes  proportionally  shorter,  and  more  remote  from  the 
posterior  margins  of  the  cheeks,  as  well  as  much  more  curved 
around,  than  represented  in  the  figures  of  the  New  York  species. 
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Again,  the  murfiuse  of  its  oephalie  shield  is  less  strongly  gmai 
Istod  There  are  likewise  equally  well  marked  diroraneei  ia 
the  pygidium  found  associated  with  our  speeiesi  whidi  shoas 
in  each  lateral  lobe  thirteen  well  defined  segments^  withsol 
sulcation;  whUe  in  D.  ealUcephahu  these  lobes  axe  desoribai 
as  having  each  only  nine  segments,  that  are  mariced  witbatnqg 
furrows.  j"? 

Although  fiilly  satisfied  that  the  species  here  deaeribed  is  di» 
tinct  fiom  D.  eaUieephalu8j  I  was  in  doubt  whether  or  ni6fei| 
might  be  the  same  £arm  for  which  Pro£  Hall  had  propoaad.thi 
name  Dabnania  brevieepa  {^Dalmaniiea  brevioqu)^  and  coase 
quenily  withdrew  the  description  firom  a  paper  on  some  Ohb 
loarils  that  I  had  subtnitt^  for  publication  I  observed  sobn 
important  diflferences  in  our  specimens  from  the  ohaneter  gmi 
in  the  description  of  D.  breineeps  ;  but  fearing  that  tlM«e  mUA 
possibly  be  due  rather  to  some  accidental  conditioii  of  %i 
specimens  of  that  species,  I  preferred  to  wait  until  a  figoii 
of  that  form  should  be  published.  As  that  has  jeosnity 
been  done,  and  I  find,  on  comparison  with  this  figure,  that  ov 
specimens  show  well  marked  and  constant  diflforences,  there  ii 
no  longer  any  reason  for  hesitation  in  r^^rding  them-  as 
belonging  to  distinct  species.  The  differences  distingoishiqg 
the  two  forms  are  tiie  following :  in  the  first  place,  the  antnor 
lobe  of  the  glabella  of  our  species  has  a  more  nearly  rlMnUe 
form,  being  much  more  narrowly  rounded  at  each  end ;  again, 
it  differs  in  having  three  well  denned  pairs  of  lateral  lobes  to  tha 

glabella,  instead  of  only  two,  the  anterior  of  these  three  pain 
eing  as  large  as  both  of  the  others,  and  each  triangular  in 
form.  The  neck  segment  of  our  species  likewise  differs  in  beinff 
fully  twice  as  thick  as  that  of  D.  breviceps^  while  its  palpebnl 
lobes  have  an  entirely  different  form,  and  its  eyes  are  aecidedlj 
more  strongly  curvea  and  farther  removed  ftom  the  posterior 
margin  of  the  cheeks. 

The  specific  name  of  this  trilobite  is  given  in  honor  of  S.  T. 
Carley,  Esq.,  formerly  of  Cincinnati,  one  of  the  earliest  and  most 
successful  collectors  and  students  of  the  Cincinnati  fossils. 

Locality  and  position. — Three  hundred  feet  above  low -water 
mark,  at  Cincinnati,  Ohio,  in  the  Cincinnati  group  of  the  Lower 
Silurian.  The  specimens  studied  and  figured  belong  to  the 
collection  of  U.  r.  James,  Esq. 

Proetus  Spurlocki  M. 

General  form,  exclusive  of  the  spines  of  the  cephalic  shield, 
ovate-subelliptic,  with  moderate  convexity.     Cephalic  shield 

*  The  name  Dalmania  having  been  pre-occupied  for  a  genus  of  insects,  it  ought 
not  to  be  retained  for  these  trilobites.  I  thereftre  prefer  to  follow  Prof.  Banaoide 
Md  others  in  using  for  the  group  the  name  JkUmanUea, 
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haying  the  form  of  half  of  an  ellipse  divided  through  its  shorter 
diameter,  its  posterior  margin  being  straight,  and  its  anterior 
narrowly  rounded;  posterior  lateral  angles  produced  into  long 
sharp  spines,  that  extend  back  nearly  or  quite  the  entire  length 
of  the  thorax ;  glabella  a  little  less  than  one-third  the  breadth 
of  the  posterior  part  of  the  head,  separated  from  the  cheeks  on 
each  side  by  a  well  defined  furrow,  but  without  having  the 
neck  furrow  behind  distinctly  marked  ;  other  characters  of  the 
glabella  unknown  ;  eyes  sublunate,  nearly  their  own  length  in 
advance  of  the  posterior  margins  of  the  cheeka 

Thorax  apparently  shorter  than  the  head,  showing  in  the 
specimen  examined  only  seven  segments  (one  or  two  being 
probably  concealed  by  the  slipping  backward  of  the  cephalic 
shield);  mesial  lobe  moderately  prominent,  scarcely  equaling 
the  breadth  of  the  lateral  lobes  anteriorly,  and  tapering  more 
rapidly  backward,  with  its  segments  not  arching  forward. 
Lateral  lobes  less  convex  than  the  middle  one ;  pleurae  nearly 
straight  and  transverse,  and  furrowed  for  a  little  more  than  half 
way  out,  with  their  outer  extremities  merely  rounded  in  front, 
ana  nearly  rectangular  behind,  without  any  distinct  backward 
curvature. 

Pymdium  subsemicircular,  scarcely  one-half  as  long  as  the 
oephidic  shield,  and  provided  with  a  smooth  flattened  margin ; 
mesial  lobe  moderately  prominent,  narrower  than  the  lateral, 
tapering  posteriorly,  where  it  terminates  rather  abruptly,  with- 
out passing  quite  upon  the  flattened  margin,  showing  only  very 
obscure  traces  of  five  or  six  segments  on  its  anterior  halt 
Lateral  lobes  more  depressed  than  the  mesial  one,  and  with 
flattened  margins  rather  more  than  one-third  the  breadth  at  the 
anterior  end  of  each,  and  each  showing  obscure  traces  of  six  or 
seven  furrowed  segments. 

Entire  surface  smooth. 

Length  of  a  specimen  apparently  very  slightly  shortened  by 
the  slipping  of  tne  cephalic  shield  a  little  back  upon  the  thorax, 
0'33  inch  ;  breadth  at  the  widest  part  across  the  posterior  part 
of  the  head,  0*25  inch ;  length  of  head,  0*27  inch ;  do.  of 
pygidium,  0*11  inch. 

Until  I  saw  the  published  figure  of  Proetus  parviitsculus  Hall, 
I  had  thought  it  possible  that  this  might  be  the  same,  although 
it  did  not  seem  to  agree  in  several  characters  with  those  men- 
tioned in  the  previously  issued  description  of  that  species.  On 
comparing  it  with  the  figure  of  that  form,  however,  it  will  at 
once  be  seen  to  present  well  marked  differencea     In  the  first 

Elace  its  cephalic  shield  is  decidedly  longer  in  proportion  to  its 
readth,  and  more  narrowly  rounded  in  front ;  while  the  pos- 
terior lateral  spines  of  its  cneeks  are  nearly  or  quite  twice  the 
proportional  length  of  those  in  P.  parviusculus.     Its  eyes  are 
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also  placed  decidedly  farther  forward,  and  its  neck  segment  is 
much  les8  distinctly  defined.  When  we  come  to  its  thorax,  we 
also  see  equally  well  marked  difl'eiences,  its  pleura?  not  being 
curved  backward  and  falcate  as  in  that  species,  nor  having  their 
farrowB  extending  so  far  outward.  It  almost  certainly  has  one 
or  two  segments  less,  though  the  slight  slipping  backward  of 
the  cephalic  shield  leaves  some  little  room  lor  doubt  on  thii 
point  I  have,  however,  also  an  inferior  specimen  before  me, 
belonging  to  the  collection  of  Dr.  H.  H.  Ilill  of  Cincinn*ti, 
believeJ  to  belong  to  this  species,  and  thin  certainly  has  only 
eight  thoracic  eiegments.  Again,  the  pygidium  of  our  species 
ditfcrg  in  having  distinctly  flattened,  amooth,  and  very  obscure 
furrowed  segrat»nt3  on  the  lateral  lobes,  that  do  not  extend  out- 
ward upon  this  border,  while  on  that  of  P.  parvntscutua  the 
segments  are  strongly  defined,  without  tiirrows,  and  extend  v«7 
nearly  or  quite  to  the  border,  so  as  scarcely  to  lea\'e  any  flat- 
tened margin. 

The  specific  name  is  given  in  honor  of  T.  W.  Spurlock,  Esq., 
of  Cincinnati,  who  discovered  some  of  the  new  fossils  loaned 
to  the  Ohio  Survey,  and  is  well  known  in  that  city  for  his  long 
devotion  to  the  study  of  the  natural  sciences, 

Locaiity  and  position. — Cincinnati  group  of  the  Lower  Silu- 
rian, at  a  horizon  of  about  100  feet  below  the  tops  of  the  hills, 
,  at  Cincinnati,  Ohio.     Mr.  Dyer's  collection. 


Art.   LTL — On  the  Age  of  the  Oopper^bearing  Jtoeka  of  LeM 
Superior;  by  T,  B.  Bkooks  and  R  PuMPELLr. 

Some  ob-servations  made  by  us  in  the  aouthwestern  part  of 
the  Upper  Peninsula  of  Michigan  demonstrate  a  wide  difference 
in  age  between  the  Cupriferous  aeries  of  sandstones,  conglom- 
erates and  melaphyres  on  the  one  hand,  and  the  Lower  Silurian 
sandstone,  with  which  they  have  generally  been  considered  u 
nearly  identical  in  age,  on  the  other.  Both  series  have  been 
referred  by  Foster  and  Whitney  to  the  Potsdam,  by  Sir  Wil- 
liam Logan  to  the  Chazy,  while  Mr.  Bell  of  the  Canadian  Corps 
considers  the  Cupriferous  series  to  be  Triassic,  the  latter  argee- 
ing  herein  with  Jackson  and  with  the  view  afterwards  aban- 
doned by  Owen. 

The  principal  facts  on  the  south  shore  of  Lake  Superior  are 
as  follows :  A  series  of  red  sandstone  and  shales,  lying  every- 
where nearly  horizontally,  borders  the  Michigan  shore  betwera 
the  Saulte  SL  Mary  and  B6te  Gris  Bay  on  Keweenaw  Point 
From  the  former  place  to  west  of  Grand  Island,  this  sandstone 
is  overlaid  on  the  south  by  other  Silurian  rocks,  and  between 
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Grand  Island  and  Marquette  the  whole  series  sweeps  around  to 
the  southwest,  on  its  way  to  form  the  western,  as  it  had  hitherto 
formed  the  northern,  rim  of  the  great  Michigan  basin.  Where 
this  southwesterly  bend  b^ns,  the  outcrop-line  of  the  sandstone 
divides,  and  fi-om  Marquette  westward  we  find,  with  short  in- 
terruptions, the  sandstone  beds  flanking  the  northern  foot  of 
the  Huron  mountains,  and  dipping  gently,  6°  to  16°,  toward 
(he  trough  of  Lake  Superior. 

In  this  part  of  its  course,  where  it  may  be  said  to  belong  to 
the  Lake  Superior  basin  proper,  it  forms  a  marginal  band  along 
the  lake  shore,  varying  in  breadth  from  a  few  rods  to  one  or  two 
milea  But  west  of  the  Huron  Islands  it  widens  with  the  south- 
westerly curving  of  the  topographical  axis  of  the  Huron  moun- 
tains, and  fills  with  its  horizontal  strata  the  broad  trough  lying 
between  these  hills  and  the  range  of  copper-bearing  rocks  of 
Keweenaw  Point  In  this  depression  there  still  remain  one  or 
two  hills  formed  by  remnants  of  the  younger  Trenton  limestona 
The  trough,  partly  occupied  by  the  waters  of  Keweenaw  Bay, 
has  for  its  western  slope  the  beds  of  this  Lower  Silurian  sand- 
stone, which  rise,  at  what  seems  to  be  the  original  angle  of 
deposition,  from  the  waters  of  the  bay  to  form  the  broad  belt  of 
nearly  level  sandstone  country  which  makes  up  the  eastern  half 
of  Keweenaw  Point 

At  the  western  edge  of  this  belt,  its  nearly  horozontal  strata 
abut  against  the  steep  face  of  a  wall  formed  by  the  upturned 
edge  of  beds  of  the  Cupriferous  series  of  melaphyre  and  con- 
glomerate, which  dip  away  from  the  sandstone  at  angles  of  40°- 
60°,  according  to  geographical  position.  This  sharply  defined 
and  often  nearly  vertical  plane  of  contact,  having  been  seen  by 
the  earlier  geologists  at  several  points  along  a  distance  of  many 
miles,  and  having  been  found  to  be  often  occupied  by  a  thict 
bed  of  chloritic  nuccan,  which  was  looked  upon  as  the  product 
of  faulting  motion,  was  considered  as  a  dislocation* 

This  idea  seemed  to  gain  corroboration  in  the  fact  that,  on  the 
western  side  of  Keweenaw  Point,  sandstones  bearing  consider- 
able resemblance  to  those  of  the  eastern  horizontal  beds  occur, 
apparently  conformably  overlying  the  Cupriferous  series.*  Both 
sandstones  came  to  be  considered  as  identical  in  age,  and  as 
forming  the  upper  member  of  the  group. 

There  were  many  circumstances  wnich  made  it  difiicult  for 
us  to  accept  this  conclusion.  One  obstacle  lay  in  the  enormous 
amount  of  dislocation  required ;  for  instance,  at  Portage  Lake, 
where  the  strata  of  the  Cupriferous  series,  with  an  actual  thick- 
ness of  several  miles,  dip  away  from  the  supposed  longitudinal 
fault  at  an  angle  of  about  60°. 

*It  la  DOt  yet  known  whether  these  sandstones  on  the  west  side  of  Keweenaw 
Point  are  upper  members  of  the  Cupriferous  series  or  belong  to  the  Lower  SUurian. 
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Again,  A«e  tre  at  kast  two  patohai  of  nndatoiie  lyii^iB 
the  upturned  nielwbyre  beds  near  Houghton,  Aoo^  Hiras 
not  eaqr  to  pfove  that  they  were  not  farought  thither  by  f^mM 
action.  Mr.  Alexander  Agasaia .  informs  ine  thai  he  has  foiari 
in  the  horiaontal  aandatonea  near  this  aoHoalled  ^&ult|"  abotf^ 
dant  pebbles  of  the  melaphyre  and  conglomemte  of  the  Ooprifi 
eroua  serieSi 

Sir  William  Logan  hints  at  a  similar  doubt  as  to  thepnw 
mate  equivalence  in  age  of  these  two  series  of  rock&^  Ihu^ 
last  autumn,  traveling  sometimes  together  and  sometimes  i^mbI^ 
we  made  a  reconnaissance  of  the  country  between  Bad  riviwii 
Wisconsin  and  the  middle  luranch  of  the  Ontonaflon,  east:  q| 
Lake  Ck)gelnc  f  in  Michigan.  Our  route  was  chiefly  conflnai 
to  the  sumce  of  the  upper  member  of  the  Michigan  Ajboh( 
which  we  have  provisionally  considered  to  be  the  equivalent  of 
the  Huronian.  J 

From  Penokie  Qap,  on  Bad  river,  to  near  Lake  Gk)gefaio*4k 
distance  of  neariy  sixty  miles— the  quartrites  and  achists  <tf  ftii 
formation  are  tilted  at  hiffh  angles  and  fiinn  a  belt  one-fiDUrtk 
to  one-half  mile  in  width,  bordered  on  the  south  by  LaurantisK 

SieisB  and  schists.  On  the  north,  it  is  eveiyirhere  overlaid  bjr 
e  bedded  mdaphjrre  (containing  interstmtified  sandstooeajjiof 
the  Cupriferous  seriea  These  form  ridgea  and  peaks  wlndi 
rise  200  to  800  feet  above  the  sur&ce  of  we  Huronian  bdt     • 

These  ridges,  forming  the  "  South  Mineral  Bange,"  unite  at 
their  western  end  with  the  Mineral  Bange  proper,  which  forms 
really  through  its  whole  length  the  tongue  of  land  known  as 
Keweenaw  Point  Between  these  two  ranges  lies  the  south- 
western part  of  the  Silurian  trough,  which  has  been  mentioned 
before  as  extending  inland  from  Keweenaw  Bay. 

Here,  as  there,  it  is  filled  with  the  horizontally  stratified 
Silurian  sandstone,  forming  a  generally  level  country.  For  a 
distance  of  nearly  thirty  miles,  between  the  Montreal  river  in 
Town  47  and  Lake  Gogebic,  we  found  the  Cupriferous  series 
apparently  conforming  in  strike  and  dip  with  the  Huronian 
schists,  and  both  unrformlv  dipping  to  the  north  at  angles  of 
50°-70°4  But  in  approaching  Lake  Gogebic  from  the  west,  we 
find  that  erosion  of  Silurian  or  pre-Silurian  age  has  made  a 
deep  indentation  entirely  across  the  Cupriferous  series  and  the 
Huronian,  and  into  the  Laurentian,  so  tnat  at  a  short  distance 

^  Oeol.  of  Canada,  page  85.  And  again  in  GeoL  Survey  of  Canada,  Hep.  of 
Profrr.  1868-69,  pp.  472--476.  In  the  last  mentioned  place,  he  proteets  atron^^ 
against  the  idea  tiiat  the  copper-bearing  rocks  of  Lake  Superior  are  Triasaio. 

4*  Wronglj  written  Agogebio  on  many  maps. 

\  We  observed  several  dips  in  the' Huronian  of  26''-40*,  while  in  the  OTe^ 
lying  Cupriferous  series  none  lower  than  50"  were  fonnd.  While  this  may  poiot 
toward  non-confonuRbility,  the  greater  dip  of  the  overlying  beda  w0ukl  make  it 
probable  that  the  lower  dips  were  of  a  local  character  and  due  to  minor  undula- 
tions in  the  Huronian. 
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west  of  the  lake  these  rocks  end  in  steep  and  high  declivities, 
at  the  base  of  which  lies  the  level  country  of  the  Silurian  sand- 
stone, in  which  is  cut  the  basin  of  the  lake.  From  this  point 
eastward,  this  ancient  erosion  had  made  great  inroads  upon  the 
continuity  of  the  Cupriferous  and  older  rocks  before  the  deposi- 
tion of  the  Silurian  sandstone.  The  melaphyre  ridges  are  broken 
into  knobs,  or  are  wanting,  and  no  Huronian  was  found  as  far 
as  the  Ontonagon  river,  seven  miles  away,  and  the  limit  of  our 
observations. 

On  this  river,  in  the  center  of  the  northwest  quarter  of  Sec. 
13,  Town  46,  Range  41,  the  Silurian  sandstone  was  found 
exposed  in  cliffs  60-60  feet  high.  The  strata  are  horizontal, 
or  at  most  have  a  barely  perceptible  tendency  to  a  northerly 
dip.  About  160  steps  from  the  base  of  this  cliff,  there  are 
outcrops  of  Laurentian  schists  whose  bedding  trends  N.B. 
towara  the  cliff  of  horizontal  sandstone,  and  dips  45°-60°  S.E. 
The  nearest  observed  outcrop  of  the  Cupriferous  series  is  in  the 
S.R  comer  of  Sec  6,  about  four  miles  distant  It  is  a  charac- 
teristic amy^aloidal  melaphyre,  whose  bedding  planes  strike 
nearly  E.  and  W.,  and  dip  60®  to  N.  In  general  terms,  the  con- 
clusions we  are  drawn  to  are  these : 

L  The  Cupriferous  series  was  formed  before  the  tilting  of  the 
Huronian  beds  upon  which  it  rests  conformably,  and  conse- 
quently before  the  elevation  of  the  great  Azoic  area,*  whose 
existence  during  the  Potsdam  period  pre-determined  the  Silu- 
rian basins  of  Michigan  and  Lake  Superior. 

IL  After  the  elevation  of  these  rocks,  and  after  they  had 
assumed  their  essential  lithological  characteristics,  came  the 
deposition  of  the  sandstone,  and  its  accompanying  shales,  as 
products  of  the  erosion  of  these  older  rocks,  and  containing  fos- 
sils which  show  them  to  belong  to  the  Lower  Silurian,  though 
it  is  still  uncertain  whether  thev  should  be  referred  to  the  Pots- 
dam, Calciferous  or  Chazy.  The  question  would  still  seem  to 
be  an  open  one,  whether  the  Cupriferous  series  is  not  more 
nearly  related  in  point  of  time  to  the  Huronian  than  to  the 
Silurian. 

Our  observations  have  detected  a  lack  of  confonnability 
between  the  Laurentian  and  Huronian  at  several  points  on  the 
Upper  Peninsula.  On  the  other  hand,  in  the  region  we  have 
been  discussing,  which  is  the  only  one  where  the  Huronian  and 
Cupriferous  are  seen  in  contact,  there  seems  to  be  a  well-marked 
concordance  between  these  two.  There  is  abundant  evidence 
on  the  Upper  Peninsula  that  the  Silurian  sandstone  was  not 
depositee  until  after  the  Huronian  beds  had  assumed  both  their 
present  structural  position  and  lithological  characteristics,  and 
after  they  had  undergone  an  enormous  amount  of  erosion. 

*  Ldands  of  Laurentian  gneiss,  etc.,  existed  in  the  Huronian  sea  OTer  parts  of 
tbto 
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Some  of  the  most  salient  topographical  features  of  the  Upper 
Menoraonee  liiid  been  soulptiirea  to  the  depth  of  two  hundred 
feet  or  more  before  that  time,  and  were  afterward  buried  and 
wholly  obliterated  by  tbe  Lower  Silurian  deposits,  and  have  been 
partially  restored  by  the  subsequent  erosion  to  which  that  valley 
now  owea  its  featurcB.  We  now  find  ridges,  consisting  of  tlie 
nearly  vertical  beds  of  Huronian  quartzite  and  iron  ores,  capped 
with  the  horizontal  sandstone,  of  wnicb  last  patches  atill  remain  in 
place  on  the  end  and  side  declivities.  Where  the  sandstone  was 
deposited  at  the  base  of  these  cliffs,  we  find  it  consisting  lareely 
of  a  breccia  of  the  debris  of  quartzite  and  iron  ore,  identical  in 
character  with  these  substances  in  tbe  unbroken  ledge.  It 
would  probably  be  perfectly  safe  to  apply  the  same  remark  to  the 
Cupriferous  series.  Its  members  were  (brmed,  as  we  have  seen 
in  the  previous  pa^es,  before  tbe  elevation  of  the  Huronian 
rocks.  The  deposition  of  the  Silurian  rocks  bordering  on  Lake 
Superior  should  seem  to  have  tak:en  place  during  the  progress 
of  a  gradual  depression,  which  caused  the  coast  line  of  that 
part  of  the  Silunan  sea  to  be  represented  by  the  bold  clifls  of 
the  interior  of  the  Azoic  land.  In  the  eastern  declivity  of  tbe 
mineral  range  of  Keweenaw  Point,  we  may  see,  then,  one  of 
these  shore  cliffs  instead  of  the  exposed  side  of  a  gigantic  fuuit 

It  is  probably  to  this  process  of  deposition  of  tne  Siluriao 
sandstone  over  an  area,  which  after  having  undergone  an  enor- 
mous amotmt  of  erosion  was  being  gradually  submer^^ed,  that  we 
owe  the  absence  of  outcrops  of  the  Cupriferous  series  beneath  tbe 
sandstone  at  bo  many  points  on  the  south  shore;  It  woald  be 
difficult  indeed  to  account  for  their  total  absence  at  L'Anse, 
for  instance,  by  supposing  them  to  have  thinned  out,  when  at  a 
distance  of  18  miles  they  have  a  thickness  measured  by  miles, 
a  thickness  they  exhibit  wherever  they  are  known,  at  points 
hundreds  of  miles  apart  on  the  north  and  south  shorea 
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Polyps;  Alcyonaria. 

Leptogorgia  Oarolinenais,  sp.  nov. 

Corallum  somewhat  flabelliform,  branching  nearly  in  one 
plane,  but  the  branches  are  not  normally  coalescent  The  large 
branches  are  irregularly  dichotomous,  but  the  smaller  ones 
are  irregularly  pmnate  and  sometimes  partially  bipinnate; 
the  braochlets  are  alternate  and  diverge  at  a  wide  angle,  some- 
times nearly  at  right  angles,  and  are  usually  from  "26  to  "{iO 
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of  an  inch  apart,  and  generally  not  more  than  '5  to  1  inch 
long  before  dividing.  The  branches  are  rather  stout,  terete  or 
subcompressed,  usually  but  little  crooked.  The  branchlets  are 
terete,  slender,  but  not  elongated,  rather  rigid  when  dry,  slightly 
tapering  to  the  end.  The  axis  is  dark,  d\Ul  wood-brown  in  the 
larger  branches ;  translucent  amber-yellow  in  the  branchlets ; 
light  yellowish  wood-color  at  the  base.  The  polyp-cells  are 
small  and  usually  very  little  raised,  arranged  in  four  to  six 
irregular  alternating  rows  on  the  sides  of  the  large  branches, 
and  in  two  to  four  rows  on  the  smaller  ones,  leaving  only  a 
narrow  naked  median  space,  along  which  there  is  generally  a 
distinct  line  corresponding  to  the  large  longitudinal  ducts. 

Color  of  the  ccenenchyma  bright  bnck-red.  Height  12 
inches,  breadth  about  the  same ;  diameter  of  the  larger  branches, 
•15  to  "20  of  an  inch ;  of  the  branchlets,  '05  to  '07. 

The  spicula  of  the  ccenenchyma  are  light  red,  and  consist  of 
minute  "double-spindles'*  of  several  d^ees  of  stoutness,  but 
mostly  rather  short,  thick,  and  blunt  The  largest  and  stoutest 
ones  are  •096'°'°  bv  -042,  '096  by  -036,  -090  by  048  ;  they  have 
a  very  narrow  naked  median  zone,  and  two  close  whorls  and  a 
terminal  cluster  of  rough  warts  on  each  end;  many  other 
smaller  and  shorter  ones  have  but  one  whorl  and  a  terminal 
cluster  of  warts.  The  most  slender  ones  are  small  and  acute 
at  the  ends,  with  a  wide  naked  zone  and  with  two  or  three  more 
distinct  whorls  of  few  warts  on  each  end  ;  they  measure  '132™™ 
by  030,  to  '120  by  '036.  There  are  also  manv  forms  of  more 
minute  spicula.  The  polyp-spicula  are  briglit  red,  slightly 
spinulose,  and  vary  in  size  from  •096°*°  by  '018  to  -072  by  'OlO. 

Near  Fort  Macon,  N.  C, — Lieut.  C.  S.  Smith,  U.  S.  A. ;  Dr. 
A.  S.  Packard ;  Dr.  H.  C.  Yarrow,  U.  S.  A. 

In  the  largest  specimen  four  main  branches  of  nearly  equal 
size  spring  directly  from  the  basa 

Leptogirrgia  setacea  Verrill. 

G&rgonia  setacea  Pallas,  Elenchus  Zooph.,  p.  182,  1*756  (non  Dana). 

Pterogcrgia  simplex  VaL,  Comptes-rendus,  xli,  p.  13. 

Xiphigorgia  setacea  Edw.  and  Haime,  Coralliaires,  vol.  i,  p.  172,  1857. 

Corallum  long,  slender,  flexible,  usually  undivided,  if  not 
always  so,  of  nearly  uniform  size  throughout,  slightly  flattened, 
owing  to  a  thickening  of  the  ccenenchyma  on  the  polypiferous 
margins,  the  middle  of  the  broad  sides  being  smootn.  Cells 
rather  large,  oblong,  raised  on  broad,  low,  rounded  verrucse, 
which  form  either  a  single  row  or  two  alternating  rows  on  each 
margin.  Axis  black,  slender,  flexible,  terete,  of  nearly  uniform 
size  throughout  Color  light  yellow  and  purple,  the  smooth 
median  bands  yellow  centrally ;  the  verrucse  deep  purple,  with 
a  yellow  area  around  the  cells. 

Am.  Jour.  Soi.— Third  Sbribs,  Vol.  Ill,  No.  la—JuNs,  1872. 
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Length  56  inches ;  greatest  diameter  08  by  '10  of  an  inch- 

The  spicula  of  the  coenenchyma  are  bright  purple  and  pale 
yellow,  and  consist  of  comparatively  large,  mostly  rather  stout, 
blunt,  closely  warted  double-spindles,  with  a  smaller  number 
of  slender,  acute  ones  and  some  small,  rough,  glomerate  fonn& 
The  larger  and  stouter  spicula  have  a  narrow  naked  zone, 
with  two  or  three  close  whorls  of  spinulose  warts,  and  a 
rounded  terminal  cluster  on  each  end ;  they  measure  -144""  bv 
•048,  132  by  -060,  120  by  -060,  114  by  -048,  108  by  -036. 
The  longest  slender  spicula  are  thin,  tapering  regularly  to  the 
acute  ends,  and  have  a  rather  wide  naked  zone,  with  three  and 
sometimes  four  whorls  of  minute  warts  on  each  end ;  the  hirgest 
are  144°^  by  -036,  132  by  '048,  132  by  -036,  182  by  042. 
The  polyp-spicula  are  bright  yellow,  minute,  slightly  spinulose, 
oblong  or  slender,  simple  spindles,  mostly  varying  in  size  from 
114  by  -018  to  -090  by  -009. 

Near  Fort  Macon,  N.  C, — ^Dr.  H.  C.  Yarrow. 

This  species  is  of  great  interest  both  on  account  of  its  sin- 

falar  form,  and  because  it  has  always  been  an  imperfectly 
nown  species,  without  a  definite  location,  either  geographically 
or  systematically.  Pallas  stated  that  his  specimens  were  at- 
tached to  American  shells,  but  with  one  exception  the  axis  alone 
remained,  and  no  additional  information  has  been  published  in 
regard  to  its  habitat  since  his  time,  so  far  as  known  to  me. 

The  species  described  by  Prof  Dana,  under  the  same  specific 
name,  has  a  calcareous  axis  and  belongs  to  Juncella. 

Anthopodium,  gen.  nov. 

Corallum  with  an  encrusting,  firm  coenenchyma,  from  which 
arise  prominent,  tubular  verruca3,  with  rather  large  jx)lyps  at 
the  summit.  The  surface  of  the  coenenchyma  and  verruca^  is 
minutely  granulous  with  rough  irregular  spicula,  closely  united 
together.  The  spicula  are  of  many  forms  and  sizes,  and  are 
remarkable  for  their  irregularity  and  roughness ;  the  most  pro- 
minent kinds  are  very  roughly  w^arted  and  spinulose  oblong 
forms,  and  rougher  lacerate  club-shaped  ones,  many  of  which 
are  flattened  at  the  large  end.  Besides  these  there  are  numer- 
ous rudely  spinulose  spindles,  and  an  abundance  of  the  small, 
short,  glomerate  kinds. 

This  genus  is  allied  to  Telesto  on  one  side  and  CaUipcKlium  V. 
on  the  other.  It  resembles  the  latter  somewhat  in  general  ap- 
pearance and  mode  of  growth,  but  has  very  different  spicula ; 
to  the  former  it  is  somewdiat  allied  in  the  structure  of  the 
coenenchyma  and  polyp-tubes,  and  especially  in  the  interlock- 
ing of  the  rough  spicula,  but  the  spicula  are  very  difterent  in 
structure ;  the  walls  are  thicker  and  more  rigid  ;  and  the  mode 

growth  quite  different. 
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Anthopodium  rabens  Y.,  sp.  nov. 

Corallum  encrusting,  creeping  over  the  dead  axis  of  Lepto- 
gorgta  and  forming  a  continuous,  thin,  firm,  finely  granulous 
crust,  from  which  the  elongated  verrucae  arise  nearly  at  right 
angles,  though  usually  inclmed  upward.  The  polyp-cells  are 
large,  at  the  summit  of  the  tubular  and  nearly  cylindrical  ver- 
ruc»,  which  are  variable  in  height  and  are  much  crowded  in 
some  parts  and  irregularly  scattered  in  others ;  their  surface  is 
finely  granulous,  with  minute  rough  spicula.  Height  of  the 
longest  verrucfiB  "28  of  an  inch  ;  diameter  "06.  Color,  uniform 
light  red. 

The  spicula  of  the  ccenenchyma  and  verrucae  are  light  but 
bright  red ;  the  larger  ones  are  irregularly  oblong,  blunt  at  the 
ends,  and  covered  throughout  with  rough,  often  lacerate,  spinu- 
lose  warts ;  some  of  these  were  -288°*"  by  -084,  -264  by  -072, 
•228  by  -096,  "216  by  -084.  With  these  there  are  many  irregu- 
lar, rudely  spinulose,  acute  spindles  of  about  the  same  length, 
but  more  slender,  measuring  -204  by  -048,  192  by  -060.  There 
are  many  smaller  obtuse,  fusiform,  oblong  and  glomerate  spi- 
cula, of  various  sizes,  covered  with  rough  spinulose  warts,  like 
the  larger  ones.  The  club-shaped  spicula  are  less  numerous, 
and  usually  smaller  than  the  largest  oblong  ones,  but  are  simi- 
larly covered  with  rude  spinules.  There  are  also  many  small 
oblong  spicula,  with  a  smooth  naked  median  zone,  and  bearing 
a  few  small  acute  spinules  on  each  end,  and  other  similar  ones 
with  small  distant  spinules  on  all  parts ;  some  of  these  are 
irr^ularly  branched,  either  with  three,  four,  five,  or  more  points, 
but  regular  crosses  are  rare.  The  polyp-spicula  are  deep  red, 
simple,  ftisiform,  or  club-shaped  spicula,  with  a  few  irregular 
minute  spinules,  or  with  the  surface  merely  uneven  ;  they  are 
about  '156  long  and  "086  in  diameter. 

Fort  Macon,  N.  C.,— Prof.  E.  S.  Morse. 

In  addition  to  the  preceding  the  following  sjpecies  of  Alcyo- 
naria  were  collected  at  Fort  Macon  by  Dr.  H.  C.  Yarrow. 

Henilla  renifonnis  Cuvier  (Ellis  sp.). 

Leptogargia  mrgulcUa  Edw.  and  Haime  (Lamk.  sp.). 

Titanideum  suberosum  V.  (Ellis  sp.) 

Telesto  fniiiculosa  Dana. 

ACTINARIA. 

Oalltactis  sol  Verrill. 

Cereua  ad  (pars)  Verrill,  BuUetin  Mus.  Com  p.  ZooL,  i,  p.  58,  1864;  Memoirs 
Boston  Soc.  Nat  Hist,  i,  p.  24,  1864. 

Dr.  Yarrow  has  sent  numerous  specimens  of  this  species 
from  Fort  Macon,  and  also  a  colored  drawing,  showing  the  ap- 
pearance while  living.  The  base,  as  in  the  other  species  of  the 
genus,  is  dilated,  with  a  thin  border,  often  expanding  into  lobes 
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and  radiately  lined ;  just  above  the  base  there  are  two  circles 
of  conspicuous  porea  The  tentacles  are  numerous,  crowded 
together  toward  the  margin,  in  length  more  than  half  the  dia- 
meter of  the  disk  (^bout  '5  of  an  inch  in  the  figured  specimen), 
moderately  slender  and  scarcely  acute.  Tlie  lobes  of  the 
mouth  are  bright  yellow ;  a  broad  circle  of  purple  surrounds 
the  mouth ;  the  rest  of  the  disk  is  light  blue  with  darker  radii ; 
the  tentacles  are  bright  orange-red ;  the  body  is  light  purplish- 
red,  with  dark  red  blotches  and  longitudinal  streaks,  especially 
near  the  base.     Other  varieties  of  coloration  occur. 

It  lives  like  the  other  species  of  the  genus,  adhering  to  dead 
shells  inhabited  by  hermit-crabs.  A  variety  of  this,  or  an  allied 
species,  is  abundant  on  the  eel-grass  and  algse. 

Paractis  rapiformis  Edw.  and  Haime. 

Actinia  rapiformis  Lesueur,  Jour.  Acad.  Kat  ScL  Phila.,  i,  p.  171,  1817 ;  Yeirfl], 
Mem.  Boston  Soa  Nat  Hist,  i,  p.  35,  1864. 

This  species,  still  very  imperfectly  known,  was  collected  in 
considerable  numbers  by  Dr.  Yarrow,  who  found  them  thrown 
on  the  beach  after  south-west  storms,  resembling,  when  in  that 
condition,  a  boiled  onion,  or  something  of  that  sort  Accord- 
ing to  Dr.  Yarrow's  note^  and  drawing,  when  expanded  the 
body  is  elongated  and  very  changeable  in  form,  up  to  three 
inches  or  more  long  and  1*5  in  diameter;  the  surface  in  expan- 
sion is  vertically  sulcated  or  fluted,  nearly  smooth.  The  body 
is  pinkish  flesh-color  and  translucent  when  adult,  darker  and 
transparent  in  the  young.  The  tentacles  are  numerous,  rather 
short,  tapering,  sub-equal,  pale  greenish  olive,  with  a  ])ale  orange 
line  along  their  insertion,  and  a  blackish  band  around  the  ])ase, 
connected  with  a  dark  line  radiating  from  the  rnoutli.  The 
mouth  was  frequently  everted,  \)ut  no  acontia  were  obser\^ed. 
Toward  the  summit  the  surface  of  the  body  is  minutely  wrink- 
led and  capable  of  attaching  sand  to  itself;  close  to  the  tentacles 
it  is  thinner  and  smooth.  This  species  has  once  been  found 
on  the  shore  of  Long  Island  Sound,  near  New  Haven  Light 

The  following  species  were  also  collected  by  Dr.  Yarrow : 

Sagartia  leucoletia  V.,  Proc.  Bost  Soc.  Nat  Hist,  x,  p.  336, 
1865. 

Aulactinia  capitata  V.,  (Ag.  MSS.)  Mem.  Bost  Soc,  N.  H.,  i, 
p.  20,  1864. 

Cludactis  cavernata  V.,  (Bosc)  Trans.  Conn.  Acad.,  i,  j).  473. 

Paranil tea  pallida  V.,  (Ag.  sp.)  Proc.  Essex  Inst,  v,  p.  322. 

Cerianthus  Aniericanus  V.,  Mem.  Bost  Soc,  N.  H.,  i,  p.  32. 

Madreporaria. 
Astrangia  Vancr  Ag.,  1847. 

The  Astranrjia  aMnmformis  Edw.  and  Haime  (1848)  is  a  form 
of  this  species  with  the  cells  crowded  together,  which  occurs  in 
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some  New  England  specimens,  as  well  as  in  southern  ones, 
although  less  frequently  than  in  the  latter.  I  have  hitherto 
considered  the  two  forms  distinct  species,  but  am  now  in  pos- 
session of  specimens  from  Vineyard  Sound,  Mass.,  which  induce 
me  to  unite  them. 

Oculina  arbuscula  V.,  Mem.  Bost  Soc,  N.  H.,  i,  p.  40. 

0.  implicata  V.,  op.  cit,  p.  41. 

ACALEPHS.* 

Physalia  Areihusa  Til. 

Parypha  ct'istata  Ag.  (McCrady  sp.)    Piles  of  wharf. 

Hydrdctinia  polyclina  Ag.     Common. 

Aglaophenia  trijida  Ag.     Very  common. 

Dynamena  comicina  McCrady. 

Diphasia  sp. 

Sertularia  Carolinensis  V.,  sp.  nov. 

Stem  long  and  slender,  very  flexible,  giving  off  numerous 
slender,  falcate  branches,  one  to  three  inches  long,  arranged 
spirally.  The  branches  are  mostly  simply  pinnate,  but  some  of 
the  lower  ones  are  bipinnate,  with  the  branchlets  falcate.  The 
hydroid  cells  are  small,  uneaually  alterate,  rather  closely  ap- 
pressed,  with  an  oblique,  sligntly  bilobed  apertura  The  cap- 
sules are  stout  elliptical,  about  four  times  as  long  as  the  hydroid 
cells,  and  with  the  oreadth  about  one  third  of  the  length,  swollen 
in  the  middle,  narrowed  toward  the  aperture,  which  is  nearly 
simple,  with  the  margin  slightly  uneven.     Height  about  one  foot 

ECHINODERMS. 

Thyone  Briareus  Sel.  (Lesueur  sp.)    Abundant 
Pentamera  pulcherrima  Ayres.     Four  specimens. 
TTiyonella  gemmata  V.,  gen.  nov.  (Pourt  sp.) 

CMochirtu  gemmatua  Pourtales,  Proc.  Am.  Assoa,  1851,  p.  11. 
Thyonidmm  gemmaium  Selenka,  Zeitschrift  fiir  WissenschaftL  ZooL,  xvii,  1867, 
p.  345,  tab.  xiz,  figs.  100,  101. 

This  species  differs  so  much  in  structure  from  the  typical 
species  oi  Thyonidiura  that  it  should  form  the  type  of  a  distinct 
genus.  It  has  but  ten  tentacles,  of  which  the  two  inferior  ones 
are  smaller,  while  in  Thyonidiura  there  are  twenty  tentacles,  two 
small  ones  alternating  with  two  large  ones.  The  test  in  the 
present  species  is  thicker  and  filled  with  an  usually  large 
amount  oi  calcareous  plates.  Other  diiferences  are  to  be  found 
in  the  oral  plates,  the  genital  organs,  etc. 

Moera  Atropos  Mich.,  1855.     Common. 

The  name  Mcera  is  preoccupied  for  a  genus  of  Crustacea 
(Leach,  1813) ;  the  name  of  the  present  genus  must,  therefore, 
be  changed. 

Mellita  pentapora  Liitk.     Brazil  to  Vineyard  Sound,  Mass. 

*  All  the  Acalephs  and  Echiaoderms,  unless  otherwise  stated,  were  collected 
by  Dr.  H.  C.  Yarrow. 
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LytaJimu  variegaba  A.  As.     ^Amk.  ^}    Ccnmnon. 

This  ^ecies  is  widely  distribnted,  oocnrring  fiom  Bahik, 
Brazil  and  the  West  Inmes  to  Benniula  and  the  cosst  of  Kev 
Jener,  at  Great  E^  Harbor. 

Saimoddaria  pun^tUata  DeemL     Comnum. 

Galf  of  Mexico  to  Lraig  L  Sound  and  YineyAid  Sonnd. 

AMeriat  arenieola  Stimp.    Common. 

Florida  to  MaaBBclittiiettfi  Bay. 

Attropeeten  artieulatia  Liltk.  (Say  sp.)    Kot  oramnon. 

Lui^a  doAraia  Ltitlc.  (Sv^  sp.)    Conunon. 

QpAwra  olwocea  Lrin.  (Ayree  sp.)    Common. 

SoQtli  Carolina  to  Vineyard  Sonnd. 

Ophioi^ragmut  Wurdtmtmni  Lym.     Common,  Dr.  B.  Omm 

(^Jiioihrix  angulata  Ayres.     Common  in  cavities  of  spoogea. 


Art.  LVIIL — On  a  MeUoric  Iron  lately  fmmd  in  El  Dorado 
county,  Oaltfomia;  by  ChABLBS  UpflAii  Shkpard.  Sr.,  Mns 
sachueetts  Professor  of  KaturoJ  History  in  Amherst  CoUe^ 

Fob  my  knowledge  of  the  meteoric  iron  of  EI  Dorado  Co., 
I  am  indebted  to  Mr.  Ai&ed  Stebbins,  librarian  of  th.e  Mercw)- 
tile  Library  ABSociation  of  San  Francisco.  A  letter  (ram  him, 
dated  Apnl  26th,  inclosed  a  few  grama  of  turnings  obtained  dur- 
int;  the  separation  of  a  slice  of  the  mass  deatinea  for  the  coUec 
tion  of  the  geological  survev  now  in  progress  under  the  direc- 
tion of  rro£  Wliituey. 

The  mass  is  described  by  Mr.  Stebbins  as  having  the  rias  and 
shape  of  a  man's  head.  It  was  found  in  a  field,  vaA,  u  Wnal, 
was  first  taken  to  a  blacksmith's  shop,  where  it  waa  aoni  fimod 
to  be  an  unmanageable  subject  for  working,  and  bonocv  f  ~ 
nately,  found  its  way  into  scientific  hands.  Its  snr&oe  par~ 
the  indentations  common  to  these  bodies — the  croBt  or  o 
being  partially  oxidized.     It  weighs  eighty-five  potuid& 

I  find  the  turnings  to  have  a  specific  gravity  of  7"60i  whioh 
may  perhaps  be  a  trifle  above  what  the  mass  possesMe,  h  H  ia 
presumable  that  the  turaingg  have  sufiered  a  slight  oondensa- 
tion  in  the  process  of  separation. 

The  fragments  sent  are  free  from  all  traces  of  sulphur.  A 
single  analysis  upon  one  gram  has  afforded  me, 

Iron, SSei 

Nickel,    8-88 

Inxoluble.  consiflting  of  a  mixture  of  9e  and  ?e,  with  minute  nl- )    ,.^. 
very  pardclei  of  supposed  phosphor-metals  (Scbreibeniite). \ 

The  amount  of  material  at  command  was  too  small  to  search 
for  the  other  metals  commonly  found  in  meteoric  irona. 
Amherst,  Uk;  6,  IBI'l. 


W.  W.  Johnson— Solar  Hah. 


Johnson,  of  Kenyon  College,  Gambier,  Ohio. 

.The  accompanying  diagram  represents  a  combination  of  solar 
baloa  witnessed  by  myself  and  others  at  Gambier  on  the  morn- 
ing of  March  2nd,  the  sun  having  an  altitude  of  about  40°. 

The  double  circles  represent  prismatic  halos,  the  single  cir- 
cles white  onea  The  halo  of  22°  and  its  contact  arcs  were  red 
on  their  inner  edges.  The  short  arc  above  and  the  lateral  arcs 
were  blue  on  the  inner  edge.  The  points  of  contact  on  the 
halo  of  22"  were  intensely  bright  The  upper  contact  are  was 
plainly  elliptical  in  form,  the  lower  too  short  to  exhibit  decided 
curvature. 


The  lateral  arcs  possessed  the  brightness  and  apparently  about 
the  curvature  of  the  ordinary  rainbow.  Each  rose  above  the 
horizon  to  a  height  equal  to  |  of  its  radius,  leaving  the  center 
depreB8«d  about  |  of  a  radius  below  the  horizon.  The  diagram 
being  first  constructed  upon  a  globe,  it  appeared  probable  that 
the  centres  were  situated  upon  the  great  circle  of  which  the  sun 
is  the  pole,  and  at  distances  of  120  fix)m  each  other  and  flx)m 
the  culminating  point  of  this  circle 

Qtunbier,  0.,  March  26,  1871. 
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NOKTON- 

[Oootintiod  from  page  310.] 

4.  The  electric  envelopes  of  the  two  molecules  effectively  at- 
tract each  other  at  all  distances  greater  than  Oa,  or  thereabouta 
Beyond  Oc,  or  within  the  sphere  of  the  outer  repuleion,  this 
effective  attraction  becomes  very  feeble,  and  the  repulsion  is 
chiefly  heat- repulsion. 

It  is  assnmea,  throughout  the  investigation,  that  the  value  of 
r  is  the  same  for  the  receptive  as  for  the  active  molecule; 
whereas  it  is  undoubtedly  greater ;  but  the  only  general  result, 
worthy  of  note,  that  can  i'ollow  from  any  error  committed  in 
making  this  assumption  is,  that  the  intensity  of  the  molecular 
heat-repulaion  will  be  loss,  as  compared  with  that  of  the  effect- 
ive attraction  exerted  by  the  one  envelope  upon  the  other,  and 
hence  that  the  amount  of  derived  heat-pulses  required,  in  co6p- 
eration  with  the  natural  heat-repulsion,  to  neutralize  this  attrac- 
tion, will  be  greater. 

5.  The  extraneous  heat  that  is  received  by  the  molecules  of 
the  body,  constitutes  a  series  of  repulsive  impulses  over  and 
above  those  naturally  exerted  by  the  molecules.  They  have  a 
dii-ect  tendency  to  lower  the  curve  of  molecular  action  at  all 
pninta— thus  increasing  On,  (iiminishing  Or,  ac,  and  bm,  and 
increaaing  dn, 

6.  The  extraneous  heat-impulses  received  have  alao  a  cratun 
indirect  effect    They  urge  each  molecular  envelope  farther 

from  the  central  nucleus,  and  thus  alter  the  ratio  — ;  that  is,  a 

certain  portion  of  the  living  force  of  the  heat-pulses  is  ex- 
pended m  this  act,  to  be  afterward  given  out  as  the  tempera- 
ture falls.  The  direct  tendency  of  this  recess  of  the  envelope 
is  to  diminish  the  values  of  both  n  and  m,  since  its  distance 
from  both  the  center  of  attraction  and  center  of  repulsion  is  in- 
creased. But  inasmuch,  as  we  have  seen  (p.  337),  that  the  latter 
center  lies  nearest  the  envelope,  the  proportional  decrease  will 

be  greater  for  m  than  for  n,  and  thus  the  value  of  —  should  be 

augmented,  and  the  curve  of  molecular  action  will  tend  to  rise 
at  all  points,  and  expand — Oa  diminishing,  and  Oc  increasing. 
The  curve  then  tends  to  fall  from  the  direct  action  of  the  heat- 

fiulses,  and  rise  from  their  indirect  action  in  raising  the  molecu- 
ar  envelopes  ;  and  the  actual  result  should  be  the  difference  of 
these  two  tendencies.  We  may  accordingly  expect  that  heat 
may  in  some  instances  augment  the  effective  attraction  of  cohe- 
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sion  between  moleculea  It  in  reality  has  this  eflTect  upon  iron 
and  india-rubber,  at  ordinary  temperatures,  and  upon  water  at 
temperatures  below  that  of  maximum  density  (39°  F.). 

7.  The  distance  of  a  molecular  envelope  from  the  atom  with 
which  it  is  associated  may  be  increased  by  augmented  attractive 
impulses  exerted  upon  it  from  another  molecule,  as  well  as  by 
repulsive  heat-impulses  taking  effect  from  below.  The  effect  of 
such  recess  of  the  envelope  from  the  atom  upon  the  molecular 
forces,  and  upon  the  curve  of  effective  molecular  action  will,  in 
general,  be  the  same  in  either  case. 

8.  The  effective  attraction  which  the  electric  envelopes  of  two 
contiguous  molecules  exercise  upon  each  other,  at  all  distances 
greater  than  Oa,  or  thereabouts  (p.  339),  increases  in  proportion 
as  the  distance  becomes  less  and  approximates  more  nearly  to 
OcL  It  follows  from  this  that  the  molecular  envelopes  should 
be  more  expanded,  that  is,  be  farther  from  the  atoms  which 
thev  surround,  in  the  solid  and  liquid  than  in  the  gaseous  state 
of  bodies ;  also  more  expanded  in  the  interior  of  bodies  than  at 
their  sur&ces. 

9.  We  have  seen  (p.  440)  that  the  direct  tendency  of  an  expan- 
sion of  a  molecular  envelope,  from  whichever  of  the  two  causes 
assigned  it  may  arise,  is  to  augment  the  range  of  effective 
molecular  attraction,  and  increase  the  maximum  value  of  the 
attraction.  But  an  opposite  tendency  to  this  is  at  the  same  time 
in  operation,  which  results  from  an  increase  in  the  quantity  of 
luminiferous  ether  lying  below  the  envelope,  by  reason  of  the 
mere  fact  of  the  recess  of  the  envelope  from  the  central  atom, 
and  also,  when  this  recess  is  effected  by  heat-waves,  because  of 
the  momentaiy  condensation  of  the  ether  that  attends  the  reflec- 
tion of  a  portion  of  the  wave-force  from  the  central  atom.  We 
cannot  decide,  in  a  given  case,  which  of  these  two  tendencies 
will  prevail  over  the  other ;  but  it  may  be  seen  that  the  former 
tendency  is  most  likely  to  prevail  in  the  more  condensed  state 
of  the  envelope  that  occurs  in  the  gaseous  condition,  and  at 
the  surfaces  of^bodies,  and  the  latter  in  the  more  expanded  state 
that  occurs  within  solids  and  liquids.  Upon  this  idea  we  will 
term  the  corresponding  molecular  conditions  primary  and 
secondary.  We  are  then  to  look  for  the  secondary  condition  in 
solids  and  liquids ;  and  for  a  tendencv  toward  the  other  as  the 
molecular  envelopes  contract  with  mlling  temperature.  We 
should  at  the  same  time  observe  that  the  secondary  tendency  is 
reinforced  by  the  direct  repulsive  action  exerted  by  the  heat- 
pulses  upon  the  molecules,  while  the  primary  is  antagonistic  to 
this  repulsive  action.  It  is,  therefore,  to  be  expected  that  the 
primary  molecular  condition  in  which  a  rise  of  temperature  will 
oe  attended  with  an  augmentation  of  tenacity,  and  a  possible 
contractile  action,  will  be  much  less  likely  to  occur  tnan  the 
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opposite  condition.  Now,  as  a  matter  of  fact,  the  tenacity  of 
tne  great  majority  of  solids  and  liquids  decreases  as  their  tem- 
perature rises ;  which  shows  that  they  are  in  the  secondary 
molecular  state.  But  wrought  iron  and  india-rubber  are 
exceptions  among  solids,  and  water  below  the  temperature  of 
39^  F.  among  liouids.  For  heat  contracts  india-rubber  and 
water  (below  39^  F.) ;  and  the  tensile  strength  of  bar-iron  aug- 
ments as  the  temperature  rises,  until  it  reaches  about  500®  F. 
Beyond  this  a  farther  rise  of  temperature  has  the  oppK>site  effect 
From  this  we  may  infer  that  bar  iron  in  cooling,  from  a  high 
temperature,  passes  back  from  the  secondary  into  the  primary 
conaition  at  about  500°.  Water  does  the  same  at  39  .  The 
temperature  at  which  the  change  occurs  in  india-rubber  is  not 
known. 

10.  We  have  now  distinctly  recognized  the  important  theo- 
retical principle,  that  primitive  molecules  are  subject  to  a  change  of 
physical  condition^  with  varying  circumstances;  and  that  this 
change  consists  in  a  recess  of  the  molecular  envelope  from  the  cen- 
tral a^tomj  or  an  approach  toward  itj  and  is  attended  with  a  change 
in  the  intensities  of  the  several  molecular  forces  exerted  by  the  mole- 
cule  at  a  given  distance^  and  in  that  of  the  effective  molecular  action 
cU  any  supposed  distance.  This  principle  furnishes  the  key  to 
the  explanation  of  a  multitude  of  general  and  special  phenom- 
ena, which  have  hitherto  remained  inexplicable,  on  the  preva- 
lent notion  that  the  atoms  of  bodies  nave  certain  inherent, 
unvarying  forces — repulsive  at  one  distance  and  attractive  at 
another,  or  indeed  upon  any  supposition  of  vibratory  or  other 
modes  of  atomic  motion  as  sources  of  special  forces. 

It  is  important  to  observe  here,  that  this  change  of  the  physi- 
cal and  mechanical  condition  of  molecules,  may,  in  special 
cases,  be  either  transitory  or  permanent ;  and  that  any  cnange 
eflfected  may  either  wholly  or  only  partially  pass  oflf  when  the 
inciting  cause  has  ceased  to  act.  This  may  be  seen  on  attcu- 
tively  considering  the  change  in  the  condition  and  extent  of 
the  portion  of  the  ethereal  atmosphere  of  a  molecule  lying 
below  the  envelope,  that  attends  the  expansion  or  contraction 
of  the  envelope  from  either  of  the  causes  that  have  been 
assigned.  It  may  be  seen  that  the  disturbed  envelope  may 
return  to  its  original  position,  or  more  probably  may  stop  short 
of  it  more  or  less. 

11.  These  principles  serve  to  explain  the  distinction  between 

f)erfect  and  imperfect  elasticity.  It  has  been  conclusively  estab- 
ished  by  the  experiments  of  Ilodgkinson,  Chevandier  and 
Wertheim,  and  others,  that  many,  and  probably  the  great 
majority  of  solids,  when  relieved  of  any  strain  to  which  they  may 
have  been  exposed,  do  not  entirely  recover  themselves,  but 
have  a  certain  set ;  which,  from  being  very  minute  when  it  first 
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becomes  measTirable,  may  be  made  to  increase  bj  exceedingly 
small  amounts,  b^  giving  small  increments  to  the  force  by 
which  the  strain  is  produced.  Now  it  is  plainly  impossible 
that  any  mass  of  molecules,  simple  or  compound,  constitutine 
a  solid  body,  can  be  made  to  assume  an  indefinite  series  of  posi- 
tions of  equilibrium,  differing  very  slightly  from  each  other, 
unless  the  effective  forces  exerted  oy  tne  molecules  at  a  given 
distance  experience  some  change;  and  such  changes  cannot 
take  place,  in  the  mutual  actions  of  compound  molecules,  except 
as  the  result  of  minute  changes  in  the  mutual  actions,  at  a  ^ven 
distance,  of  their  constituent  primitive  molecules.  The  defect 
of  elasticity  noted  must  then  oe  attributable  to  some  change  in 
the  physical  and  mechanical  condition  of  the  primitive  mole- 
cules, induced  by  the  strain.  Also,  if  any  solid  is  perfectly 
elastic,  for  the  particular  d^ree  of  strain  to  which  it  may  be 
exposed,  it  must  be  because  its  primitive  molecules  do  not 
undergo  anv  permanent  change  attended  with  a  diminution  in 
the  molecular  actions  that  are  opposed  to  the  extraneous  force. 
In  accordance  with  the  general  theoretical  principles  stated 
above,  solid  bodies  are  not  perfectly  elastic,  except  for  small 
forces  of  distortion,  and  consequent  small  displacements  in  the 
relative  ix)sitions  of  the  molecules,  because  their  molecular 
envelopes  expand,  or  contract,  with  the  displacements  produced, 
and  the  molecular  reactions  are  diminisned  in  consequenca 
Highly  elastic  substances  (glass,  ivory,  &c.^  should  then  be  such 
as  do  not  undergo  any  marked  change  ot  molecular  condition 
when  considerable  displacements  are  produced.  Now  it 
appears,  as  a  result  of  calculation,  that  when  the  molecular  ratio 

fi 

—  (p.  838)  has  the  value  6*9,*  the  effective  attraction  exerted 

by  one  envelope  upon  another  remains  very  nearly  the  same 
for  considerable  augmentations  or  diminutions  in  the  distance 
between  them,  about  the  natural  position  of  equilibrium  (the 
point  a  in  the  curve  of  molecular  action,  p.  339) ;  also  that  when 

the    ratio  —  is  greater  than  6*9,  the  corresponding  effective 

attraction  increases,  from  any  distance  less  than  Oa,  fig.  4, 
to  a  certain  distance  greater  than  Oa  ;  and  that  when  the  same 
ratio  is  less  than  6*9,  the  attraction  in  question  increases,  from 
any  distance  greater  than  Oa^  to  a  certain  distance  less  than 
OcL     Thus  the  maximum  value  of  this  attraction  is  at  the  dis- 

tance  Oa  when  —=6*9,  at  a  greater  distance  when  -->6*9,  and 

at    a  less  distance  when  —  <'6'9.     This  will  appear  on  con- 

m 

salting  the  following  table,  giving  the  results  of  the  calculations. 

*  The  more  accurate  value  is  67,  in  this  and  the  following  cases. 
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value  Oa  (flgf.  4,  p.  339)  of  z,  for  the  zero  of  efTective  tution  of  the  mcriecolo. 
The  sign  f  indicates  the  value  06  of  x  for  the  maximum  of  effective  attractioo 
of  the  mdecules. 

It  appears,  therefore,  that  substances  for  which  the  ratio  — 

is  near  the  value  6"9,  should  be  highly  elastic,  since  their  molec- 
ular envelopes,  and  therefore  the  mutual  effective  action  of  the 
molecules,  are  but  slightly  affected  by  considerable  changes  in 
the  distance  between  the  molecules. 

We  are  accordingly  not  only  able  to  see  in  what  elasticity 
essentially  consists,  out  are  enabled  to  assign  to  elastic  substan- 
ces their  rank  on  the  scale  ol'  cll'ective  molecular  action.  It  sliould 
be  added,  that  a  high  degree  of  elasticity  is  also  theoretically 

possible  for  ratios  —  materially  greater  than  6"9,  provided  the 

molecules  are  in  the  primary  condition  noticed  on  p.  -141 :  anil 
also  for  ratios  less  than  e^O,  pn)vided  the  molecules  are  in  the 
secondary  condition.  Liquids,  and  solids  of  feeble  tenacity, 
less  than  that  of  india-rubber,  may  be  elastic  from  the  lalter 
physical  characteristics.  Iron  is  the  only  substance  whose  elas- 
ticity is  to  be  attributed  to  the  former  characteristics.  Of  all 
simple  substances,  iron  has  the  greatest  tenacity ;   its  molecules 

should  therefore  have  the  maximum  value  of—. 

Inelastic  substances,  so  called,  must  either  be  those  for  which 

the  ratio  —  is  ereater  than  6-0,  and  which  are  in  the  a<x'oiidarv 

m      "^ 
molecularcondition,  or  tliase  for  which  the  same  ratio  is  less 
than  6'9,  and  are  at  the  same  time  in  the  primary  condition. 
In  both  of  these  ca.'ics  the  molecular  envelopes  will  either  ex- 
pand or  contract  when  the  distance  between  them  is  altered. 
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and  the  changes  which  the  envelopes  undergo  will  be  attended 
with  a  diminution  of  the  molecular  actions  that  are  opposed 
to  the  force  of  distortion. 

Since  reaching  this  conclusion,  with  regard  to  the  physical 
cause  of  imperfect  elasticity,  and  the  precise  molecular  state  of 
inelastic  substances,  I  have  met  with  a  striking  confirmation  of  it 
in  the  results  of  the  recent  experiments  of  Dr.  Warburg  on  heat 
developed  by  sound.     On  referring  to  the  table  on  page  444,  it 

will  be  observed  that  for  all  substances  for  which  the  value  of  — 

m 

is  greater  than  6*9  (that  is,  for  all  the  harder  and  more  ten- 
acious substances),  the  maximum  attraction  between  their  mo- 
lecular envelopes  occurs  at  distances  greater  than  that  of  quies- 
ence,  Oa,  and  that  in  consequence  the  diminution  of  this  attrac- 
tion will  be  greater  for  small  diminutions  of  the  distance  between 
the  molecules  than  the  increase  of  the  same  for  small  incre- 
ments of  the  distance.  Now  a  diminution  of  this  attraction 
will  be  attended  with  a  contraction  of  the  molecular  envelopes 
and  a  consequent  evolution  of  heat,  while  an  augmentation  of 
the  attraction  will  be  attended  with  an  expansion  of  the  enve- 
lopes and  a  consequent  absorption  of  heat-pulses  from  without 
Since  the  vibrating  body  is  not  perfectly  elastic,  each  momen- 
tary expansion  will  be  succeeded  by  a  small  residual  expansion, 
and  each  contraction  by  a  small  residual  contraction  ;  but  since, 
as  we  have  just  seen,  in  each  vibration  the  contraction  will 
exceed  the  expansion,  the  amount  of  the  residual  contraction 
should  exceed  that  of  the  residual  expansion.  The  result,  after 
any  number  of  vibrations,  should  then  be  that  there  will  be  a 
permanent  contraction  of  the  molecular  envelopes,  and  therefore 
a  certain  amount  of  heat  given  out.  The  gradual  subsidence 
of  the  vibrations,  after  the  inciting  cause  has  ceased  to  act, 
results  from  the  process  of  contraction  of  the  envelopes,  attend- 
ant upon  each  vibration,  and  the  consequent  evolution  of  heat- 
energy. 

India-rubber  must  belong  to  that  class  of  substances  for 

which  the  ratio  —  is  less  than  6*9,  for  the  heat  given  out  by  it 

when  it  is  stretched,  shows  that  its  envelopes  must  contract 

when  the  molecules  recede  from  each  other  (p.  443).     Still  as 

n 
it  has  a  high  degree  of  elasticity,  its  ratio  —    cannot    be    very 

much  below  6*9.  Again,  the  fact  that  heat  applied  to  india- 
rubber  induces  a  contractile  action,  shows  that  its  mqjecules  are 
in  the  primary  condition.  These  conclusions  with  regard  to  the 
molecular  condition  of  india-rubber,  are  confirmed  by  its  great 
extensibility ;  for  as  when  it  is  stretched  the  molecular  enve- 
lopes contract,  and  their  attractive  action  diminishes  in  conse- 
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fi 
quence  (p.  442),  the  ratio  —  will  decrease,  the  curve  of  molec- 
ular action  (fig.  4)  become  depressed,  and  the  distances  Oa  and 
Ob  increasa  The  eflFective  attraction  between  the  molecules  that 
puts  itself  in  eauilibrium  with  the  stretching  force,  as  this 
mcreases,  must  tnen  obtain  at  a  distance  that  augments  with 
Oa,  as  well  as  in  the  ordinary  way.     Its  moderate  tenacity  also 

assigns  to  it  a  comparatively  low  value  of  the  ratio  — . 

The  explanation  here  given  of  the  peculiar  properties  of  india- 
rubber  is  strikingly  sustained  by  the  results  of  recent  experi- 
ments by  Prof  E.  Villari,  published  in  the  Philosophical  Maga- 
zine (Feb.,  1872).  He  finds  that  while  india-rubber  gives  out 
heat  on  being  stretched,  it  also  loses  sensible  heat  on  suffering 
contraction,  and  the  loss  in  the  second  case  is  less  than  the 
increase  in  the  first  Now  we  have  seen  that  according  to  the 
position  assigned  to  india-rubber  on  the  molecular  scale,  its 
molecular  envelopes  will  contract  when  the  rubber  is  stretched, 
and  heat  consequently  be  given  out ;  a  contraction  of  the  rub- 
ber should,  of  course,  have  the  opposite  effect  on  the  envelopes, 
and  heat  therefore  be  absorbed  from  without  Also,  as  it  is 
not  perfectly  elastic,  the  envelopes  contracted  by  the  stretching 
shoiild  not  expand  to  their  original  dimensions  when  the  force 
is  withdrawn,  and  hence  the  fall  of  temperature  during  the 
contraction  of  the  rubber  should  be  less  than  the  rise  during 
the  stretching.  In  fact  that  it  was  imperfectly  elastic,  or  did 
not  recover  itself  after  the  stretching  weight  was  removed,  was 
directly  established  by  the  experiments  of  Prof.  Villari. 

12.  The  principle  of  the  varying  physical  condition  and 
mechanical  action  of  molecules  with  varying  circumstances 
(p.  442)  also  appears  to  be  the  originating  cause  of  crystaliza- 
tion  and  soliciilication  in  general,  chemical  combinations,  and 
in  fact  all  those  classes  of  phenomena  which  have  hitherto  been 
ascribed  by  most  physicists  to  an  inherent  polarity  of  atoms. 
According  to  this  principle,  if  upon  any  side  of  a  primitive 
molecule  the  amount  of  heat  received  varies,  or  the  attractive 
action  exerted  by  a  contiguous  molecule  upon  its  enveloj)e 
varies,  this  envelope,  at  the  point  considered,  will  either  col- 
lapse or  expand,  and  in  consequence  the  effective  action  exerted 
by  the  molecule  upon  the  contiguous  one,  on  the  side  suppose<l, 
will  either  vary  in  its  intensity  or  its  character.  Let  us  see, 
in  the  light  of  this  general  conception,  how  chemical  attra<^tion 
may  spring  up.  Two  primitive  molecules  of  different  sub- 
stances, when  brought  into  contiguity,  will  at  first  come  under 
the  operation  of  their  mutual  exterior  repulson  (p.  339),  and  it 
is  plain  that  unless  this  repulsive  action  be  in  some  way  changed 
into  an  attractive  one,  no  union  of  the  two  molecules  can  take 
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place.  Now  we  have  seen  that  contiguous  molecular  envelopes 
attract  each  other ;  and  that  the  molecules  at  the  surface  of 
bodies,  and  of  gases  are,  in  all  probability,  in  that  **  primary 
condition"  in  which  any  expansion  of  an  envelope  enhances 
its  attractive  action.  The  tendency  of  the  mutual  actions  of 
the  two  molecules  supposed,  is,  therefore,  to  augment  the  range 
of  the  effective  attraction  of  each  (that  is,  to  increase  the  dis- 
tance Ocj  fig.  4),  and  diminish  the  exterior  repulsion.  It  is 
conceivable  that  the  relations  of  the  two  molecules,  and  favor- 
ing thermal  or  other  circumstances,  may  be  such  that  the  range 
Oc  of  the  effective  attraction  may  be  caused  to  extend  beyond 
the  distance  that  separates  the  molecules,  and  so  their  union 
supervene  under  the  operation  of  this  attraction.  But  it  is  to 
be  observed  that  the  attractive  action  exerted  by  each  molecule 
on  the  envelope  of  the  other  induces  an  excess  of  electric  ether, 
or  a  positive  electric  polarity  on  the  contiguous  sides  of  the  two 
molecules,  and  so  originates  an  electric  repulsion  of  each  en- 
velope for  the  other,  and  each  molecule  for  the  other.  In  the 
instance  of  two  similar  molecules  these  positive  polarities  should 
be  of  equal  intensity,  and  such  electric  repulsion  of  necessity 
be  in  operation,  to  a  certain  extent ;  but  if  the  molecules  are 
dissimilar  the  inducedpolarity  of  the  one  may  predominate  over 
that  of  the  other  sufficiently  to  superinduce  by  its  action  a 
deficiency  of  electric  ether,  or  a  negative  polarity^  on  the  contigu- 
ous side  of  the  other,  and  so  an  electric  attraction  be  developed. 
If  this  should  suffice  to  brine  them  within  the  range,  Oc^  of  tneir 
natural  effective  attraction,  their  union  will  take  place  under  the 
operation  of  this  attraction.  That  this  result  may  be  brought 
about  it  is  necessary  that  the  molecules  should  have  certain 
special  relations  to  each  other ;  and  it  is  these  natural  relations 
tnat  constitute  what  is  called  chemical  affinity. 

These  relations  are  liable  to  modification,  by  heat,  distur- 
bances of  electric  equilibrium,  and  other  causes  that  may  tend 
to  disturb  the  molecular  envelopes.  Thus  heat  promotes  com- 
bustion, and  oxidation  generally ;  for  it  tends  to  expand  mole- 
cular envelopes,  and  so,  in  that  "primary  condition"  which 
appears  to  prevail  at  surfaces  of  contact,  and  in  the  interior  of 

f^ases,  to  augment  the  attraction  subsisting  between  the  enve- 
opes,  which  we  have  seen  to  be  the  originating  cause  of 
chemical  union.  This  tendency  may  prevail  over  the  direct 
repulsive  action  of  the  heat  On  the  other  hand,  heat  may 
operate  to  dissociate  molecules,  for  it  is  a  repulsive  energy,  and 
tends  directly  to  separate  them  ;  and  we  have  seen  (p.  441)  that 
it  is  apparently  only  in  a  few  exceptional  cases  that  the  interior 
molecules  of  a  liq^uid  or  solid  are  in  the  primary  condition  in 
which  heat  tends  indirectly  to  induce  an  attraction.  In  fact  the 
same  amount  of  heat  which  has  been  developed  in  the  union 
of  two  molecules  ought  to  suffice  to  dissociate  them. 
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It  will  be  seen,  in  view  of  what  has  been  stated,  that  two 
primitive  molecules  of  the  same  substance  should  seldom,  if 
ever,  unite  unless  their  envelopes  are  brought  by  heat,  or  a  dis- 
turbance of  electric  or  mechanical  equilibrium,  into  diflferent 
conditions  of  expansion  or  electric  accumulation.  In  fact,  soli* 
dification  appears  in  all  cases  to  begin  at  certain  points  of  the 
liquid  mass,  as  the  result  of  thermal  or  other  changes,  and  pro- 
ceed outward  from  these  points,  from  molecule  to  molecule, 
along  certain  lines  of  direction. 

(To  be  concluded.) 


Art.  LXL — On  the  Structure  of  the  Skull  and  Limbs  in  Mosasau- 
roid BeptileSj  unt/i  descriptions  of  new  Geneva  and  Species ;  by 

0.  C.  Marsh.     With  four  Plates. 

An  examination  of  the  very  extensive  series  of  Pythonomor- 
pha  remains  recently  acquired  by  the  Yale  CoU^e  Museum, 
through  contributions  from  the  late  expeditions  to  the  Rocky 
Mountains,  has  enabled  the  writer  to  make  out  several  new 
points  in  the  structure  of  these  reptiles,  in  addition  to  those 
already  announced,*  and  also  to  correct  some  errors  of  previous 
observers  who  have  written  on  the  subject  These  new  results, 
here  briefly  recorded,  will  be  more  fuUy  discussed  in  a  future 
communication. 

1.  Position  of  the  Quadrate  hone.  The  great  importance  of  the 
quadrate  bone  in  this  group,  in  aftbrding  generic  and  specific 
cnaracters,  was  first  recognized  by  Prof.  E.  D.  Cope,  to  whom 
science  is  so  largely  indebted  for  its  present  knowledge  of  this 
most  interesting  order  of  reptiles.  In  his  valuable  Synopsis  of 
Extinct  Batrachia,  etc.,  p.  183,  Prof.  Cope  j^)ointed  out  the  prin- 
cipal features  of  this  bone  in  the  Pythonomorpha,  and  proposed 
a  number  of  terms  to  designate  its  most  characteristic  parts, 
which  were  well  illustrated  by  figures  in  different  portions  of 
the  work,  and  in  some  of  his  more  recent  publications. f  In 
the  position  there  assigned  to  the  quadrates  in  the  skull,  it 
appeared  to  the  writer,  at  the  time,  that  Prof  Cope  had  reversed 
these  bones,  placing  the  right  quadrate  upon  the  left  side,  and 
vice  versa^  although  retaining  their  true  antero-posterior  position. 
A  careful  examination  of  the  quadrates  in  several  genera  of 
recent  lizards,  and  especially  in  the  genus  TracJiydosanriis^ 
strongly  confirmed  this  view ;  and  its  correctness  was  finally 
placed  beyond  a  doubt,  during  the  past  summer,  by  Mr.  0. 

♦  This  Journal,  vol.  i,  p.  44,  June,  .1871,  and  vol.  iii,  p.  290,  April,  1872. 
f  Synopsis,  plato  xn,  and  Proceedings  American  Association  of  Science,  vol 
xLx,  pp.  217  and  220. 
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Harger,  of  the  Yale  exploring  party,  who  discovered  a  quadrate 
bone  of  Lestosaurtis  kUi/rons  Marsh,  in  place,  and  finnly  united 
to  the  suspensorium.  Another  specimen  in  the  Yale  Museum 
is  equally  conclusive;  The  natural  position  of  the  quadrate, 
therefore,  in  the  Pythonomorpha  is  with  the  great  ala  external. 
This  clears  up,  at  once,  several  difficulties  in  regard  to  the  mo- 
tion of  the  jaws,  which  could  not  be  satisfactorily  explained 
when  the  quadrates  were  reversed.  This  discovery  of  its 
true  position  necessitates  a  change  of  terms  used  in  describing 
this  bone,  and  those  proposed  by  Prof.  Cope  may  be  amended 
as  follows : — ^The  "  external  angle  "  may  be  called  the  internal 
angle;  the  "external  ridge,"  the  tntemat ridge ;  and  the  "distal- 
external  longitudinal  ridge  "  may  be  termed  the  internal  longt- 
iudinal  ridge. 

2.  Discovery  of  the  Stapes.  This  element  of  the  cranium, 
which  had  not  previously  been  observed  in  the  Pythonomor- 
pha, was  first  detected  by  the  writer  in  the  skull  of  a  species  of 
Lesiosaurus.  In  this  specimen  the  proximal  third  of  the  stapes 
was  attached  to  the  exoccipital,  lying  in  place,  in  the  groove  on 
its  lower  posterior  surfaca  In  another  specimen  of  the  same 
senus  {L,  felix  Marsh),  the  entire  stapes,  apparently,  was 
found  adhering  to  the  base  of  the  skulL  In  each  case  the  bone 
was  a  slender  rod,  nearly  round,  expanded  proximally,  and  to 
some  extent  also  at  its  distal  extremity.  The  natural  position 
of  the  stapes  was  evidently  in  the  groove  on  the  postero-inferior 
face  of  the  suspensorium.  Its  proximal  extremity  was  proba- 
bly  in  the  fenestra  ovale,  and  its  distal  end  in  the  meatal  pit  of 
the  quadrate. 

8.  Discovery  of  the  Columella.  No  evidence  of  the  existence 
of  this  bone  in  the  skull  of  any  Mosasauroid  reptile  has  hitherto 
been  adduced,  and  Prof  Cope  asserts  that  it  does  not  exist  in 
the  group.*  In  removing  tne  rock  from  the  remarkably  perfect 
skull  of  Lesiosaurus  felix^  which  had  the  stapes  preserved,  the 
writer  found  a  slender  cylindrical  bone  adhering  to  the  basi- 
sphenoid,  which  is  evidently  the  ColumdkL  The  bone  is  some- 
what compressed  throughout,  slightly  sigmoid,  and  has  both  ends 
moderately  expanded.  The  lower,  or  larger,  extremity  has  a 
deep  br6aa  groove  in  the  direction  of  its  greatest  diameter, 
apparently  for  union  with  the  pterygoid.  The  opposite  end  is 
also  excavated,  probably  for  an  attachment  of  cartilage. 

4.  QuadraiO'parieial  arch.  Evidence  of  the  existence  of  this 
arch  was  first  observed  by  the  writer  during  the  explorations  of 
the  Yale  party  in  Kansas  in  the  autumn  of  1870,  and  on  the 
expedition  of  the  following  summer  its  presence  was  fully 
proved  for  the  genera  Edestosaurus^  Clidastes,  Lesiosaurus  and 

*  STnopsis  of  Extinct  Batrachia,  •tc.,  p.  176. 
Am.  Joub.  Sci.— Tbixd  Bbbibs,  Vol.  ni,  Na  IS.— Jumb,  1872. 
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RhmasauTTis.  This  arcb,  portioTis  of  wliich  Lave  recently  been 
observed  also  by  Prof,  Cope,  is  not  formed  in  most  of  the  geueni 
by  a  posterior  extension  of  the  parietal  to  the  suspensnriuni, 
03  in  many  recent  lizards,  but  mainly  by  an  int^r^'eaiDg  bone 
which  is  apparently  the  squamosa!.  This  unites  in  fn>Dt  by  ' 
BUture  with  one  of  the  posterior  prolongations  of  the  parieul,  , 
and  at  its  distal  end  is  joined  to  a  flat  uncinate  process  of  the 
opisthotic,  which  ia  sent  off  forward  and  inward  to  meet  it 

5.  DUcovery  of  the  Malar  arch.     The  existence  of  this  arcb, 
hitherto  unknown  in  this  group,  was  conclusively  demonstrawd 
by  the  same  remarkably  perfect  cranium  of  Lestosaurus  ftlU,    , 
which  retained  the  stapes  and  columella;  and  it  is  also  Bhown 
in  8  specimen  of  Edestosanrus.     In  the  former  skull,  the  Jugal 
is  a  stout  bone,  somewhat  flattened,  and  bent  at  an  obtuse  au^& 
It  unites  by  suture  with  an  external  process  of  the  post-&onLti. 
the  joint  being  strenffthened  by  a  short  hook  at  the  extremilj 
of  the  jugal,  which  nts  into  a  corresponding  pit.     Its  antehvr    , 
extremity  ia  united  with  the  maxillary.     In  all  the  species  of 
this  genus  in  which  this  bone  has  been  observed  there  is  s 
pointed  tubercle  at  the  posterior  external  aQgla     In  Edestoeav-    ' 
rutf,  the  jugai  has  a  less  complicated  union  with  the  post- frontal. 
and  ia  throughout  a  more  slender  bone.     This  arcb  is  appareoll)' 
well  developed  also  in  Rhinosaurua. 

6.  Pterotk  hone.     Among  other  new  points  brought  to  light 
during  the  present  investigation  of  the  cranium  of  the  Pythonch    I 
morpha,  may  be  mentioned  the  discovery,  in  EdA-itosaurus,  uf  a 
distinct  ossification  at  the  distal  end  of  the  suspensoriuoi,  which 

is  evidently  the  element  called  the  pterotic  by  Huxley.  It  is  a 
small  oval  bone,  which  is  attached  to  the  opisthotic,  and  lests 
on  the  superior  surface  of  the  quadrate,  in  aeT««l  of  the 
genera  of  this  group,  the  cartilaginous  wall  which  extended 
mtm  the  quadrate  to  the  base  of  the  skull  wae  so  mtich  ossified 
that  large  sheets  of  this  membrane  are  frequently  found  jmw- 
served,  adhering  to  the  quadrate,  or  the  lower  part  of  the  skuU. 

7.  Anterior  Limbs.  Until  very  recently  the  nature  of  tltf 
limbs  of  Mosasauroid  reptiles  was  almost  unknown,  and  in  ou 
latest  and  best  Manual  on  the  Anatomy  of  VertobEates  this 
deficiency  is  still  acknowledged.*  The  Cretaoeoue  deposits  «f 
this  country,  however,  have  of  late  yielded  ample  material  to 
prove  that  these  limbs  were  paddles,  and  in  the  praeent  paper 
several  new  &ctB  in  regard  to  their  structure  are  adduoed. 
Plate  X  contains  an  illustration  of  the  right  anterior  paddle  of 
Lestoaaurue  eimtu  Marsb,  which  shows  at  a  gluioe  the  strocton 
of  the  scapular  arch  and  the  corresponding  limb.  This  unique 
specimen,  with  other  important  parts  of  the  same  skeleton,  wu 
ibund,  by  the  writer,  witn  the  various  bonea  almost  in  the  exact 

*  Huxl«7,  Aaxkmj  dI  TtrtebntMl  AniraiH  f.  IBO,  1811. 
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position  given  in  the  plate,  the  only  exception  being  that  a  few 
of  the  distal  phalanges  which  were  somewhat  displaced  have 
been  restored  to  their  natural  position.  The  carpal  bones, 
which  are  given  as  found,  were  considerably  disarranged,  and 
eome  of  the  series  had  probably  disappeared.  With  this  ex- 
ception, the  plate  admiraoly  represents  the  natural  position  of 
all  the  bones  of  the  anterior  limb  in  the  genus  LestosauruSj  and 
this  position  may  be  regarded  as  typical  of  the  entire  group. 

This  specimen  clearly  establishes  the  fact,  hitherto  unknown, 
that  the  number  of  digits  in  the  manus  was  five,  and  that  the 
longest  digits  had  six  phalanges  and  the  shortest  but  four. 
Moreover,  that  the  paddle  was  expanded  as  in  some  of  the 
Cetaceans,  and  not  contracted  as  in  Ichthyoaaurus^  Plesiosavnu, 
and  other  Enaliosaurs.  Another  point  of  interest  ^is,  that,  in 
the  genus  Lestosaurusj  the  coracoid  has  a  deep  emargination, 
as  in  many  recent  lizards,  a  feature  not  before  observed  in  any 
Mosasauroid,  and  probably  existing  only  in  a  few  genera  of  the 
order.  There  is  certainly  no  emargination  in  the  coracoid  of 
Ckdastes,  JEdestasaurtu  and  Baptosawrus^  as  specimens  in  the 
Yale  Museum  conclusively  prova  The  larger  bones,  as  well 
as  the  phalanges,  had  their  articular  faces  covered  with  a  thick 
cap  of  cartilaga  The  terminal  phalanges  were  evidently  in- 
closed in  the  psuldle,  and  not  furnished  with  naila  The  entire 
manus  in  Lestosavrus  is  remarkable  for  its  large  size,  and  also 
for  its  breadth.  In  Edesiosaurus^  it  had  an  equally  powerful 
development  The  humerus  was  even  shorter  and  stouter,  and 
the  whole  paddle  apparently  broader  in  proportion.  In  Rhino- 
saurusj  the  anterior  limbs  were  proportionally  much  smaller, 
and  more  slender. 

8.  Posterior  Limbs,  The  absence  of  these  extremities  in  the 
Pyihonomorpha  was  considered  satisfactorily  established,  when 
the  discovery  of  an  unusually  well-preserved  specimen  of  Edes- 
iosaurus  revealed  to  the  writer  the  pelvic  arch  represented  on 
Plate  XI.*  Equally  conclusive  evidence  of  the  existence  of 
these  limbs  in  nearly  all  the  other  genera  was  soon  after  ob- 
tained while  investigating  the  subject,  and  at  the  present  time 
there  can  be  no  reasonable  doubt  that  they  are  common  to  the 
entire  order.  In  general  structure,  the  hinder  extremities  cor- 
respond essentially  with  the  anterior  paddles  already  describe, 
but  in  most  of  the  known  genera  they  are  of  smaller  size.  The 
pelvic  arch,  however,  presents  some  peculiar  features,  and  its 
elements,  which  are  here  figured  for  the  first  time,  deserve  a 
detailed  description. 

The  acetabulum  was  formed  by  the  coadapted  ends  of  the 
ilium,  ischium  and  pubis,  which  contributed  nearly  equal  por- 
tions to  its  articular  surfaces.     The  direction  of  the  cup  is  out- 

*  Thit  Journal,  toL  i,  p.  447,  Jum,  1S71. 
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ward,  downward  and  backward.  The  ilium,  wticb  is  usuallj 
the  longest  of  the  tliree  pelvic  bones,  has,  in  Edestosaurus,  « 
nearly  round  shaft,  slightly  sigmoid,  and  tapering  gradually  to 
its  distal  end.  This  is  truncated  nearly  at  right  angles  ta 
the  axis  of  the  shaft,  and  covered  witli  an  articular  face 
There  was  evidently  a  cartilaginous  union  with  a  vertebra  of 
the  sacral  regjon,  although  there  was  no  true  sacrum  in  any  of 
the  group.  This  vertebra  was  probably  the  last  without  chev- 
rona,  as  in  a  specimen  of  Lesiosaurus,  with  the  pelvic  arch  com- 
plete, the  right  ilium  was  foand  by  the  writer  adhering  to  the 
right  diapophysis  of  this  particular  vertebra. 

The  inferior  end  of  the  ilium  is  in  Mieatosaurus  much  di- 
lated, with  a  sub-rhombic  transverse  outline,  and  three  terminal 
facets,  the  largest  of  which  forms  part  of  the  acetabuloxn.  The 
direction  of  tne  ilium  in  this  genus,  and  probably  in  all  the 
other  genera,  was  oblique,  the  superior  end  being  turned  fo^ 
ward,  and  the  shaft  nearly  on  a  line  with  that  of  the  iachium, 
as  shown  in  Plate  xi,  fig.  2.  In  Leslosavrus  and  BJiinosaunu. 
the  shaft  of  the  ilium  appears  to  have  been  more  or  less  com- 
pressed, and  the  articular  face  at  the  upper  end  somewhat 
oblique.  The  bone  called  "ilium"  by  Prof.  Cope,  in  his  d^ 
acription  of  Lt'odon  dyspehr,*  is  evidently  the  ischium,  and  vkc 
versa,  as  is  clearly  shown  by  several  very  perfect  pelvic  arches 
in  the  Yale  Museum,  some  of  which  were  found  not  only  with 
the  elements  in  position,  but,  what  is  much  more  concluave, 
actually  united.  Moreover,  a  carefiil  comparison  of  these  bones 
with  the  corresponding  parts  of  the  pelvic  arch  in  recent  lizanls, 
as  well  as  in  the  extinct  swimming  Saurians,  strongly  confinni 
the  interpretation  here  given. 

The  ischium  in  Edestosaurvs  (Plates  Xl-xil)  has  the  acetabu- 
lar end  expanded  and  thickened,  and  just  below,  on  the  poste- 
rior mai^n,  the  tuberositas  ischii  is  well  developed.  The  shift 
is  constricted  in  the  middle,  and  the  distal  end  has  a  subtrias- 
gular  articular  face  for  union  with  its  fellow,  although  Ptot 
Cope,  in  the  article  above  quoted,  states  that  "the  pubea  ue 
the  only  elements  united  below."  In  Lestosawtta  (Plate  in, 
tig.  2,  b)  the  ischium  is  a  broad  flat  bone  with  a  posterior  pro- 
jection on  its  proximal  third.  The  distal  end  is  expanded,  with 
the  anterior  angle  especially  produced.  This  extremity  has  u 
articular  face  Euong  its  fore-and-aft  extent,  showing  clearly  tliit 
it  was  united  bdow  to  the  opposite  ischium.  In  the  genu 
Wiinoaaurus,  the  ischia  were  also  flattened,  and  the  posterin 
process  well  developed.  Their  distal  ends  were  moderate]^ 
Branded,  and  closefy  united  on  the  median  Iin& 

The  pubis  is  longer  than  the  ischium  in  all  the  genera  invtB- 

tigated.     In  Eklestosaurns,  its  extremities  are  about  the  saiue 

•  Ptoaaedlngi  Anwicas  PhUaa^bioal  8oti^r<  I>*^  l*?!' 
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size  as  those  of  the  ischia,  but  the  distal  end  is  more  compressed. 
There  is  a  prominent  anterior  process  just  below  the  articular 
end,  and  the  usual  foramen  is  present  near  the  anterior  margin. 
The  pubis  of  Rhinosaurm  has  the  acetabular  end  dilated,  the 
Bhaft  straight  and  slender,  and  but  little  expanded.  In  all  the 
known  genera  of  the  group,  the  pubes  are  united  on  the  median 
line  below. 

The  femur  in  Edestosaurus  is  slightly  shorter  than  the  hu- 
merus, and  much  more  slender,  being  scarcely  more  than  one 
half  as  wide.  It  is  moderately  expanded  at  its  proximal  end, 
and  has  a  distinct  trochanter  at  the  postero-intemal  mai^n, 
which  is  separated  from  the  head  by  a  shallow  groove.  The 
distal  end  is  more  expanded,  and  has  the  outer  posterior  angle 
thickened  into  a  stout  obtuse  tubercle.  In  Lestosaurus^  me 
fSsmur  is  very  small  compared  with  the  humerus,  and  of  much 
more  slender  proportions.  The  articular  head  is  small  and 
convex,  and  broamy  oval  in  outlina  The  trochanter  is  an  ob- 
tuse ridge,  with  a  rounded  articular  summit  It  is  situated 
some  distance  below  the  head,  on  the  outer  surface  of  the  bona 
The  shaft  is  subtriangular  in  transverse  section,  and  the  distal 
end  is  expanded  and  thickened,  especially  in  the  middla  The 
femur,  in  the  genus  Rhinosaurus,  nearly  or  quite  equals  the  hu- 
merus in  size,  and  has  ite  general  Droportions  similar.  Both 
extremities  a-re  moderately  expandea,  tne  distal  one  being  the 
largest  The  trochanter  has  a  position  similar  to  that  in  the 
last  genus. 

The  tibia  in  Lestosawms  is  a  very  short,  stout  bone,  with  the 
shaft;  nearly  round,  and  the  proximal  articular  face  flat,  and 
broadly  oval  in  outlina  The  distal  end  is  more  expanded, 
with  the  articular  face  narrow,  and  curving  upward  at  the  inner 
angle  to  meet  the  fibula.  The  latter  is  a  broad  discoidal  bone, 
much  larger  than  the  tibia.  In  Ehinosaurus  the  tibia  and  fibula 
are  both  flattened,  the  latter  being  as  usual  the  broader  bona 
In  all  the  known  genera,  the  phalanges  of  the  posterior  limbs 
resemble  in  their  general  character  those  of  the  manus. 

In  view  of  the  extensive  material  now  available  for  compari- 
son, it  will  not  be  difficult  to  identify  with  tolerable  certainty 
the  limb-bones  of  Mosasaurus  originally  figured  by  Camper  and 
Cuvier,  which  have  so  long  been  a  puzzle  to  anatomists.  The 
bone  called  "pubis"  by  Cuvier,  in  Ossemens  Fossiles  (Fourth  Ed., 
Plate  247,  fig.  10),  and  since  regarded  by  Prof  Cope  as  a  scapula 
(Synopsis,  p.  219),  is  evidently  an  ischium.  The  two  represented 
in  figures  9  and  14  of  the  same  plate  are  apparently  both  cora- 
coids,  and  that  in  figure  15,  a  scapula.  On  rlate  248,  the  speci- 
men in  figure  4  appears  to  be  a  radius,  and  that  in  figure  6,  a 
phalanx.  The  bone  represented  in  figure  24,  which  was  thought 
to  be  a  humerus  by  Camper,  and  an  ulna  by  Cuvier,  is  without 
doubt  an  ilium. 
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Humber  of  Cervical  Vertehrie.  In  all  the  genera  examined 
during  the  present  investigation,  the  skuU  iras  supported  on  « 
very  short  neck,  much  shorter,  in  fact,  than  any  species  of  the 
group  has  been  supposed  to  possess.  Prof  Huxley,  in  the  work 
already  cited  (p.  224),  places  tlie  Mosasauria  with  the  Reptilia 
having  more  than  nine  cervical  vertebrae ;  and  Prof  Cope  states 
(Synopsis,  t>.  218)  that  in  Clidaslfs  propython  there  are  ten  cer- 
vical verteoraa  with  articulated  hypapophyses.  In  the  Tale 
Museum  are  numerous  aeries  of  cervical  vertebne  of  Lestofottr^is, 
all  apparently  complete,  and  several  of  them  known  to  be  so, 
as  they  were  found  in  position.  None  of  these  series  have  over 
four  vertebrfe  with  articular  faces  for  hypapophyses  behind  the 
axis,  and  following  these  one,  or  sometitnea  two,  with  a  tuberel* 
more  or  less  developed.  In  Edestosawiis,  judging  from  several 
series  of  cervicals  apparently  complete,  there  were  probably  but 
five  vertebras  with  free  hypapophyses,  in  addition  to  the  atliis 
and  axis,  and,  posterior  to  these,  two  or  three  with  small  rufroee 
tubercles.  The  same  number  was  observed  in  a  specimen  of 
Rhinosaurm.  It  i.?  evident,  therefore,  that  the  neck  in  this 
group  was  unusually  short,  resembling  very  nearly,  anosg 
swimming  Saurians,  that  oC  JcfithyosanTui. 

New  Genera  and  Species. 

In  a  catalogue,  recently  published,  Prof.  Cope  has  given  ■ 
complete  and  mstructive  list  of  the  species  of  Fythonomorph* 
now  known  from  the  Cretaceous  deposits  of  KansasL*  These 
species  are  arranged  under  various  generic  names,  which  ilo 
not,  in  all  cases,  meet  the  requirements  of  our  present  knowl- 
edge of  these  reptiles,  especially  in  view  of  the  hght  thrown  on 
the  subject  by  the  very  large  collections  made  in  that  r^oa  l^ 
the  two  expeditions  from  Yale  College.  An  attempt  is  there- 
fore made  below  to  deSue  more  closely  the  generic  relations  of 
the  groups  best  represented  in  the  West.  The  material  for  > 
similar  definition  of  some  of  the  rarer  forms,  as  well  as  those 
from  the  Eastern  Cretaceous  beds,  has  not  yet  been  brought 
together. 

Leatosaunta,'^  gen.  nov. 

United  premaxillaries  small,  forming  a  very  short  obtaso 
muzzle,  that  extends  little  if  any  in  front  of  the  premaxillaiy 
teeth :  posteriorly  they  contract  rapidly  into  a  narrow  wedge. 
Parietal  foramen  lai^.  Teeth  slender,  curved  and  faceted 
Palatines  flattened,  with  palatine  teeth  more  or  lees  pleurodont 
Quadrate  Iwge,  with  very  large  posterior  hook.  Coraooid  with 
deep  emargination.     Humerus  snort  and  broad.     Manns  much 
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lareer  than  pea.  Vertebrae  with  rudimentary  zygoephenal  articu- 
klTon.  Ce^  vertebm  witli  articulatea  Hi^^physes  six. 
Chevrons  articulated. 

Several  species  with  the  above  generic  characters  have  been 
referred  to  Liodon  and  to  Bolcodus  by  Pro£  Cope.  From  the 
former  they  are  widely  separated  by  tne  teeth,  wnich  in  Liodon 
cmceps  Owen,  the  type  species,  are  compressed,  and  smooth,  as 
the  name  implies.  The  Holcodus  of  Gibbes  was  based  on  teeth 
of  Hyposaurus^  and  a  single  dental  crown,  which  indeed  some* 
what  resembles  the  teeth  of  Lestosaurus  in  surface  characters, 
but  evidently  indicates  a  different  type,  as  an  examination  of 
the  original  specimen  clearly  shows.  In  form,  it  corresponds 
essentially  to  the  teeth  of  Mosaaaurus,  rather  than  to  the  slen- 
der, pointed,  and  curved  teeth  of  the  present  genus,  and  it  ap- 
proaches more  nearly  those  of  Mosasaurvs  Chpeanus  Marsh,  from 
Ifew  Jersey,  although  there  is  good  evidence  to  show  that  the 
latter  species  is  quite  distinct  gen^caUy  from  Lestosaurus. 
There  is,  moreover,  no  satisfactory  proof  that  the  typical  species 
of  either  Holcodus  or  Liodon  possesses  any  of  the  more  important 
characters  adduced  for  Lestosaurus^  and  there  is  consiaerable 
probability  against  it  It  was  certainly  very  proper  to  place 
provisionally  in  those  genera  allied  species  based  on  fi^- 
mentary  remains,  but  to  refer  to  them  whole  groups  with  wefl- 
markea  and  clearly  established  characters,  without  any  conclu- 
sive evidence  of  identity,  is  to  retard  rather  than  to  advance 
science.  From  Baptosaurusy  which  in  some  respects  appears  to 
be  a  near  ally,  the  genus  Lestosaurus  may  be  distinguished  bj 
the  articular  hypapophyses,  and  emarginate  coracoid.  It  is 
widely  separated,  also,  uom  Jfosasaurus,  Platecarpus,  Clidastes^ 
and  ildestosaurusy  by  the  articular  chevrons,  as  well  as  by  other 
marked  characters. 

Lestosaurus  simus^  sp.  nov. 

This  species  is  established  on  the  complete  anterior  portion 
of  a  skeleton,  including  skull,  paddles  and  vertebrae,  of  one 
individual,  and  portions  of  several  others  which  fiiUy  supple* 
ment  the  parts  wanting  in  the  first  specimen.  This  was  found 
not  only  in  perfect  preservation,  but  with  nearly  every  bone  in 
its  natural  position,  so  that  the  characters  of  all  were  readily 
interpreted.  The  right  paddle  with  its  corresponding  half  of 
the  scapular  arch  is  so  well  represented  in  Plate  x,  that  this 
part  of  the  skeleton  needs  little  or  no  description  beyond  that 
already  given.  The  plate  was  made  directly  n:om  a  photograph 
of  the  bones  themselves,  placed  almost  exactly  as  they  were 
found  by  the  writer,  in  the  yellow  shale  of  Western  Kansas,  in 
July  last  A  sketch  of  the  paddle  was  taken  before  it  was 
removed  from  the  rock,  and  every  bone  numbered,  so  there 
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can  be  no  doubt  that  the  illustration  given  truly  represents  the 
natural  position  of  the  entire  limb,  and  of  its  various  elements. 
In  Plate  Xli,  fig.  2,  the  right  half  of  the  pelvic  arch  and  Cnnur 
of  another  individual  of  this  species  is  represented,  although 
without  placing  the  bones  together  in  positioD,  except  merely  to 
indicate  their  mutual  relations. 

The  skull  in  this  species  is  of  moderate  length,  the  SDOut 
verv  short  and  depressed.  The  premaxillary  suture  is  oblique 
and  quite  steep  in  front,  and  the  anterior  nareal  expanse  is  op- 
posite the  third  maxillary  tooth.  There  are  eleven  teeth  in  toe 
maxillary,  and  thirteen  in  the  mandible.  The  suspensoria  are 
much  depressed,  the  transverse  exceeding  the  vertical  diameter. 
The  basisphenoid  is  grooved  on  the  median  line  below,  at  the 
junction  of  the  posterior  processes.  The  teeth  have  their  ex- 
ternal fjBices  faceted,  and  marked  with  irregular  striae,  and  the 
inner  side  strongly  striate.  The  dermal  scutes  preserved  are 
smooth,  and  imbricate  in  arrangement 

The  quadrate  is  lai^e,  with  a  stout  elongated  hook.  The 
internal  angle  is  nearly  a  right  angle.  The  distal  articular  face 
is  prominently  convex,  with  its  anterior  margin  but  slightly 
inflected.  There  is  a  large  tubercle  on  the  inner  margin  of  the 
hook  opposite  the  meatal  pit,  but  no  articular  button.  The 
cervical  and  dorsal  vertebrae  have  transverse  broadly  oval  ar- 
ticular faces,  slightly  emarginated  above  for  the  neural  canal 
The  articular  faces  for  attachment  of  the  free  hypapophyses  are 
sub-trilateral  in  outline,  the  smallest  angle  being  in  front  The 
rudimentary  zygosphenal  articulation  is  well  marked. 

Measurements. 

Distance  from  end  of  snout  to  premaxillary  suture, 34*  "'*• 

Depth  of  maxillary  at  anterior  nareal  expanse, 39* 

Length  of  alveolar  portion  of  dentary, 275' 

Width  of  basioccipital  on  condyle, 65* 

Depth  of  basioccipital, _ 28* 

Length  of  quadrate, _ OS- 
Greatest  diameter  of  distal  articular  face, 47* 

Least  diameter, _ _ 24* 

Length  of  posterior  hook, 63* 

Length  of  axis,  with  odontoid  process, 98* 

Length  of  axis  alone, G6* 

Vertical  diameter  of  articular  ball  of  axis, .   27* 

Transverse  diameter, _ _ 36* 

Length  of  centrum  of  first  dorsal  vertebra, _.  58- 

Vertical  diameter  of  ball, 33* 

Transverse  diameter, _ 48* 

Length  of  humerus, _ 141* 

Greatest  diameter  at  proximal  end, 95  * 

Greatest  diameter  at  distal  end, 131* 

Length  of  radius, 99- 
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Length  of  ulna, 104-  *■• 

Length  of  iliom, 153* 

Length  of  iBchium, .138* 

Length  of  nubisy ..176' 

Length  of  femuTy w 116' 

Length  of  tibia, 66* 

Greatest  diameter  of  proximal  end, 40' 

Least  diameter, 38* 

This  species  may  be  distingaished  from  Liodon  curtirostris 
Cope,  perhaps  its  nearest  known  ally,  but  a  smaller  species,  by 
the  number  of  teeth  in  the  maxillary,  which  are  eleven  instead 
of  ten ;  by  the  more  anterior  nareal  expanse ;  and  by  the  supra- 
occipital  keel,  which  is  inclined  obliquely  forward.  The  two 
latter  characters  separate  it  also  from  ^Hokodus  coryphosua  Cope, 
irom  which  it  differs  likewise  in  its  lar^e  quadrate.  From  the 
other  allied  species,  the  description  given  above  will  readily 
separate  it 

The  remains  of  this  species  here  described  were  found  last 
summer  by  Mr.  R  Mead,  Jr.,  of  the  Yale  College  party,  and  the 
writer,  in  the  upper  Cretaceous  shale,  near  the  Smoky  Hill 
Biver,  in  Western  Kansas. 

Lestosaurus  feltx^  sp.  nov. 

This  well-marked  species  is  considerably  smaller  than  the  one 
just  described.  It  is  represented  in  the  Yale  Museum  by  the 
specimen,  already  mentioned,  with  the  skull  and  numerous  ver- 
tebrae so  remarkably  well  preserved ;  and  by  portions  of  several 
other  skeletons.  Tlie  muzzle  in  this  species  appears  to  have 
been  much  less  depressed  than  in  the  other  known  species  of  this 
genus,  although  tnis  character  may  have  been  increased  in  the 
type  specimen  by  pressure.  The  nareal  expanse  is  opposite  the 
interspace  between  the  second  and  third  teeth  behind  the  inter- 
maxillary suture.  The  frontal  region  was  narrow,  and  the 
entire  skull  was  of  rather  slender  proportions.  The  basioccipi- 
tal  keel  is  inclined  obliquely  backward,  projecting  beyond  the 
basioccipital  condyle.  The  suspensoria  nave  a  greater  vertical 
diameter  than  in  the  last  species,  and  the  basioccipital  has  its 
posterior  margin  deflected.  The  basi  sphenoid  is  aeeply  exca- 
vated below  on  the  median  line  in  front,  and  its  anterior  lateral 
processes  are  slightly  deflected.  The  stapes  and  columella 
found  with  this  skull  have  already  been  described.  The  teeth 
are  slender,  faceted  and  incurved,  with  striae  on  the  inner  face. 
There  are  eleven  in  the  maxillary,  and  twelve  in  the  mandible. 
Adhering  to  the  jugal  bone,  is  a  single  dermal  scute,  which  is 
thick,  and  pitted  externally. 

Both  quadrates  are  perfect,  and  the  left  is  represented  on 
Plate  xiu,  flg.  4.     The  great  ala  is  nearly  in  the  same  plane  as 
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the  external  margin  of  the  hook,  and  hence  the  inn^  angle 
is  much  greater  than  a  right  angle.  There  is  a  broad,  shallow 
depression  on  the  front  &ce  of  the  ala  near  the  middle,  and 
below  this  a  deep  pit  on  the  inner  fiwe  above  the  internal  angle 
of  the  distal  ena  The  anterior  margin  of  the  distal  articiuar 
fiwse  is  strongly  reflected  near  the  middla 

The  cervical  vertebrae  are  short,  with  broad  transversely  oval 
£Etces,  faintly  emarginated  for  the  neural  canal  The  axis  has  a 
short  spine,  much  elongated  fore  and  aft,  and  with  caps  of  car- 
tilage at  its  anterior  and  posterior  angles,  connected  by  an  ob* 
tuse  ridga  The  hypapopnysis  of  the  axis  stands  on  the  middle 
of  the  centrum,  and  the  articular  faces  for  these  processes  are 
nearlv  round,  and  rest  on  a  prominent  ridge,  as  in  Mldeaiosaunu^ 
mainly  produced  by  the  'deep  excavation  of  the  infero-lateral 
surfaces  of  the  centra.  The  dorsal  vertebrae  have  neural  spines 
much  extended  antero-posteriorly,  and  abruptly  truncated. 

Meaau/remaUa. 

Depth  of  maxillary  at  anterior  nareal  expanse, 83'  ■■• 

Width  of  frontals  at  posterior  margin, -115* 

Width  in  front  of  orbit, V8* 

Distance  from  center  of  occipital  condyle  to  end  of  suspen- 

sorium, ©0' 

£xpanse  of  suspensoria, 170* 

Length  of  stapes, 61' 

Length  of  columella, 51* 

Length  of  quadrate, 81* 

Transverse  diameter  of  distal  articulation, 39* 

Antero-posterior  diameter, 20* 

Length  of  posterior  hook, 54' 

Length  of  axis  without  odontoid  process, 48* 

Vertical  diameter  of  ball, _ 21* 

Transverse  diameter, 32* 

Length  of  anterior  dorsal  vertebra, ...   60* 

Transverse  diameter  of  ball, 38* 

Vertical  diameter, 32* 

The  remains  on  which  this  species  is  established  were  ob- 
tained by  the  Yale  party  last  summer  in  the  upper  Cretaceous 
yellow  shale,  near  the  Smoky  Hill  River  in  Kansas. 

LesPjsaurics  latifrons^  sp.  nov. 

The  present  species,  which  was  similar  to  the  preceding  in 
size,  is  mainly  based  on  portions  of  two  skeletons,  one  of  which 
contains  nearly  all  the  more  important  portions  of  the  cranium, 
and  vertebral  column ;  and  the  other  consists  of  numerous  verte- 
brfe,  with  parts  of  the  skull,  including  a  quadrate  attached  to 
the  sus|)ensorium,  to  which  reference  has  already  been  made. 

The  frontals  in  this  species  are  broad,  especially  anterior  to 
the  orbits,  where  there  is  a  lateral  expansion.     On  the  median 
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line  near  the  middle  there  is  a  sharp  crest  The  supra-occipital 
keel  projects  obliquely  backward,  and  its  posterior  edge  is  sharp. 
The  oasisphenoid  has  the  anterior  lateral  processes  expanded, 
and  strongly  decurved,  thus  showing  a  marked  difference  from 
the  last  aescribed  species.  There  are  eleven  maxillary  and 
twelve  mandibular  teeth,  which  have  unequal  facets  externally, 
and  irr^ular  striae  on  the  inner  face.  Tne  palatines  are  alate, 
sigmoid  in  fore-and-aft  outline,  with  the  pointed  anterior  ends 
converging.  There  are  ten  palatine  teeth,  all  more  or  less  pleu- 
rodont,  the  anterior  four  being  entirely  so.  The  quadrate  has 
an  elongated  depression  on  the  back  of  the  ala  near  the  middle ; 
and  a  deep  semi-circular  excavation  under  the  hook,  and  behind 
the  meatus.  There  is  also  a  prominent  smooth  knob  on  the 
inner  face,  between  the  meatus  and  the  large  ruffose  knob  at  the 
end  of  the  hook.  The  distal  articular  face  has  its  anterior 
margin  reflected.  Its  inner  ansle  is  acute,  and  connected  supe- 
riorly with  a  sharp  vertical  ridge.  The  internal  angle  of  the 
proximal  end  is  greater  than  a  right  angle,  and  the  hook  has  no 
articular  button.  The  cervical  vertebrae  are  small,  their  articu- 
lar ends  transversely  elliptical,  with  no  superior  emargination. 
The  articular  faces  for  the  hypapophvses  are  round,  and  that  of 
the  axis  meets  the  anterior  margin  of  the  ball.  The  dorsals  are 
elongated,  and  slightly  excavated  abova  A  rudimentary  zy- 
gosphene  is  representea  by  short  processes  projecting  from  oases 
of  anterior  zygapophyses.  The  spine  of  the  axis  is  keeled 
behind. 

JutuwtfMnts, 


iniD. 


Width  of  frontals  between  posterior  angles, 115* 

Width  in  front  of  orbits, 85* 

Depth  of  maxillary  at  anterior  nareial  expanse, 33* 

Transverse  diameter  of  basi-occipital  on  condyle, 44* 

Vertical  diameter, 26* 

Length  of  quadrate, 11' 

Length  of  posterior  hook, 62* 

Transverse  diameter  of  distal  articular  face, 40* 

Antero-posterior  diameter, 20* 

Length  of  axis  with  odontoid  process, 68* 

This  species  may  be  distinguished  from  Liodon  curtirostns 
Cope,  ana  Holcodvs  corypfuBus  Cope,  by  the  number  of  teeth  in 
the  jaws,  or  in  the  palatines,  as  well  as  by  other  characters  men- 
tioned above,  whicn  also  separate  it  widely  from  more  distantly 
related  species.  The  known  remains  now  representing  it  were 
found  last  summer,  in  the  upper  Cretaceous  shale,  by  Mr.  O. 
Hai]ger,  of  the  Yale  party,  Mr.  E.  S.  Lane^uide,  and  tte  writer, 
during  our  explorations,  near  the  Smoky  Hill  River,  in  Western 
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Lestosaurus  gracilis^  sp.  nov. 

This  species,  the  smallest  of  the  genus  so  far  afi  known,  diffcin 
widely  from  those  already  describeo,  both  in  the  skull,  ouadiate 
and  vertebrae.  It  is  at  present  represented  in  the  Yale  Sfusenm 
by  an  only  single  specimen  with  characteristic  remains,  and 
probably  by  several  others  with  the  less  important  parts  pre- 
served. A  marked  feature  in  the  skull  of  this  species  is  the 
superior  surface  of  the  parietals,  which  is  small  and  subtriangu- 
lar  in  outline,  with  the  sides  incurved.  The  parietal  foramen 
is  nearly  round,  and  larger  ,than  in  any  known  species  of  the 
genus.  The  auadrate  is  likewise  very  characteristic.  The  in- 
ternal angle  of  the  proximal  end  is  much  less  than  a  right  angle, 
although  the  great  ala  is  nearly  in  the  same  plane  as  the  outer 
margin  of  the  hook.  This  leaves  a  deep  broad  notch  between 
the  alar  process  and  the  internal  angle.  There  is  a  deep  groove 
below  the  meatal  pit  The  distal  articular  face  is  convex  in  its 
longer  direction,  out  concave  antero-posteriorly,  owing  to  a 
shallow  depression  which  divides  the  inner  third  from  the  outer 

fortion.  The  lower  margin  of  the  ala  extends  inward  nearly 
orizontally,  and  is  produced  into  a  compressed  process*,  which 
meets  the  free  end  of  the  hook.  The  borders  of  the  articular 
surfaces  are  strongly  striated. 

The  articular  ends  of  the  cervical  and  dorsal  vertebrae  are 
transversely  oval,  with  a  distinct  excavation  on  the  superior 
margin.  I'be  axis  has  a  low  compressed  spine,  marked  with 
deep  striae.  Its  anterior  margin  is  oblique  and  sharp ;  the  ar- 
ticular face  for  the  free  lu^papopbysis  is  on  the  middle  of  the 
vertebra,  and  on  the  other  cervicals  further  back.  There  is  a 
broad  shallow  groove  around  the  articular  ball  in  the  cervicals 
and  dorsals,  and  the  anterior  projection  of  the  diapoph3^ses  re- 
ceives a  cap  of  cartilage  from  the  cup.  A  rudimentary  zygos- 
phene  exists  in  the  form  of  a  roof,  extending  forward  over  the 
neural  canal,  between  the  anterior  zygapophjses,  as  in  several 
species,  but  there  is  no  groove  between  these  and  the  sides  of 
the  roof.     The  zygantral  excavations  are  well  marked. 

Mexisuremenis. 

Lenixth  of  parietal  on  median  line, 46*  ^^' 

Width  in  front, 80* 

Antero-posterior  diameter  of  parietal  foramen, 1 1*5 

Transverse  diameter, 9* 

Length  of  quadrate, 76* 

Length  of  posterior  hook, 55- 

Transverse  diameter  of  distal  articular  face, 34* 

Antero-posterior  diameter, 18* 

Length  of  centrum  of  axis, 53* 

Height  of  neural  spine  of  axis  above  floor  of  neural  canal,. 41* 
Antero-posterior  diameter  at  base, 34- 
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The  type  specimen  of  the  present  species  was  discovered  last 
summer  oy  Mr.  G.  G.  Lobdell,  Jr.,  and  vertebraB  of  a  second 
individual  by  Mr.  J.  F.  Quigley,  of  the  Yale  partv,  in  the  same 
formation,  in  Kansas,  as  the  fossils  already  described. 

The  additional  species,  previously  described  from  the  West, 
that  can  now  be  referred  with  certainty  to  the  genus  Lestosau- 
rus^  are  as  follows : — Lestosaurus  curtirostris^  =  lAodon  curtiroa- 
tris  Cope,  Lestosaurus  ictericus^  =  Holcodus  ictencus  Cope,  and 
Lestosaurua  coryphceus,  =  Holcodus  coryphoeus  Cope. 

Ehinosauras*  gen.  nov. 

United  premaxillaries  large,  forming  anteriorly  an  elongated 
cylindrical  muzzle,  that  projects  some  distance  m  front  of  the 
teeth ;  posteriorly  they  contract  gradually,  and  coalesce  with  a 
broad  nasal  element  Mandibles  closely  in  contact  at  distal  ends, 
and  projecting  beyond  the  dental  series.  Parietal  foramen  of 
moderate  size.  Teeth  stout,  and  more  or  less  compressed  and 
faceted.  Palatines  narrow,  with  bases  of  teeth  unequally  ex- 
posed. Quadrate  small,  with  short  posterior  hook.  Humerus 
small  and  slender.  Manus  and  pes  of  nearly  equal  size.  Cau- 
dal extremity  comparatively  short,  with  articulated  chevrona 

Bhinosaurus  micromuSy  sp.  nov. 

The  present  species  is  established  on  the  greater  portion  of 
one  skeleton,  in  good  preservation,  and  fragmentary  remains  of 
several  others.  In  the  former  skeleton,  the  skull  is  nearly  en- 
tire, a,nd  shows  well  the  more  important  characters  of  the  genua 
The  muzzle  is  much  produced  (Plate  xiii,  fig.  2),  and  has  a 
rounded  obtuse  extremity.     The  premaxillary  suture  is  elon- 

fated,  and  the  anterior  nareal  expanse  is  opposite  the  interspace 
etween  the  fourth  and  fifth  maxillary  teetL  The  frontals  are 
short,  and  have  a  low  median  crest  on  the  anterior  two  thirds. 
There  were  thirteen  teeth  in  the  maxillary,  and  the  same  num- 
ber in  the  mandible.  The  teeth  are  oval  at  base,  compressed 
above,  with  their  faces  marked  by  facets,  and  irregular  striae. 
Both  cutting  edges  are  well  developed.  The  mandibles  project 
in  front  of  tne  teeth,  and  their  inner  faces  were  distally  m  con- 
tact The  articular  faces  of  the  joint  in  the  lower  jaw  are  large, 
and  inclined  from  a  vertical  The  palatines  are  narrow  in  front, 
rounded  above,  and  have  the  bases  of  the  teeth  unequally  ex- 
posed, the  outer  side  being  protected  by  a  very  low  parapet  of 
Dona  The  quadrate  is  very  small,  the  hook  short,  and  its  ex- 
tremity pointed.  The  internal  angle  is  very  prominent,  and 
continued  as  a  ridge  to  the  antero-intemal  angle  of  the  distal 
end.  The  meatal  pit  is  large,  sigmoid  in  outline,  and  oblique 
to  the  vertical  axis  of  the  quadrate.  There  is  a  prominent  knob 
below  the  end  of  the  hook.  The  distal  end  nas  its  articular 
face  twisted,  and  an  oblique  depression  on  the  inner  hfdf. 

^  From  /^,  fiOM,  and  wivpoct  hMord. 
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The  humerus  is  very  Bmali  and  slender,  and  moderately  eon- 
striotetl  in  the  middle.  The  deltoid  crest  is  represented  by  % 
round  articular  tubercle,  separated  from  the  head  by  a  deep 
groove.  The  distal  end  is  somewhat  broader  than  the  head,  and 
has,  on  the  inner  margin  of  the  ulnar  side,  an  oblique  groove, 
whieh  is  much  larger  than  id  the  other  species  where  it  has 
been  observed.  The  ilium  and  pubis  are  slender.  The  ischium 
has  a  well-developed  posterior  process,  and  is  expanded  dUtally. 

The  cer\'icai  vertebiw  have  the  articular  faces  but  slightfy 
transverse,  with  a  faint  superior  emar^nation.  The  anterior 
dorsals  are  subcordate  at  their  extremities,  and  the  posterior 
dorsals  have  their  articulations  still  more  depressed.  The  cau- 
dals  are  elevated,  and  have  the  chevrons  articulated. 


^ 


Length  of  dentigerous  border  of  maxillary, 

Depth  of  maxillary  at  anterior  narcal  expanse, 

Space  occupied  by  twelve  anterior  teeth  in  mandible,. . . 
Anterior  extent  of  mandible  beyond  center  of  first  tooth,.    32- 

Depth  of  mandible  under  firet  tooth, 30' 

Extent  of  seven  anterior  palatine  teeth, Wi 

Transverse  diameter  of  baaioccipital  on  condyle, 51' 

Vertical  diameter SS' 

Length  of  bauoccipital, 6V- 

Lengtb  of  qoadrate, Bl* 

Transverse  diameter  of  distal  and, 44- 

Antero-poaterior  diameter, ID* 

Length  of  posterior  hook, 48" 

Length  of  homems, H* 

Greatest  diameter  of  articular  head, 44* 

Greatest  diameter  of  distal  end, 57* 

Length  of  iBchiom, 106* 

Length  of  axis  with  odontoid  process, SB* 

Length  of  centnim  of  axis, 44' 

Yertical  diameter  of  articular  ball, 34- 

Transverse  diameter,    S7' 

length  of  proximal  oandal, S9* 

Vertical  diameter  of  ball,  It- 
Transverse  diameter, 47* 

It  is  only  necessary  to  compare  this  apecioa  with  Jjiodon  erait- 
artus  and  Liodon  proriffer,  both  describnl  by  Pro£  Cope.  From 
the  former  it  is  widely  separated  by  the  humems,  which  in  that 
apecies  is  remarkably  short  and  stout  In  the  latter,  which  ia 
three  or  four  times  as  large  as  the  present  species,  the  oenical 
vertebne  have  vertically  ovate  articular  &u;es. 

The  type  specimen,  on  which  the  above  descriptioa  ia  baaed, 
was  found,  by  the  writer,  in  July  last,  on  the  south  side  of  the 
Smoky  Hill  Biver,  in  Kansa&  The  geologic^  horizon  is  tiu 
gray  snale  of  the  upper  Cretaceous. 
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The  remaining  known  epecies  whicli  clearly  belong  to  the 
ffenns  Hhmosaurua  are  the  lollowing : — JBhinoaaurua  proriger^  = 
Jfacrosaurtis  {Liodon)  prortger  Cope;  Bhmosaunu  dyspehr^^ 
Liodon  dyspehr  Cope ;  and  Bhinosawrus  Mudgeij  =  Liodon  {Hoi 
codus)  Mwigei  Cope. 

EdestosauruSj  MarsL 

This  Journal,  voL  i,  p.  44*7,  June,  1871. 

United  premaxillaries  moderately  developed,  forming  ante- 
riorly a  short,  obtusely  pointed  muzzle ;  and  posteriorly  taper- 
ing gradually.  Parietal  foramen  small.  Palatines  horizontal 
in  front,  but  nearly  vertical  at  posterior  extremity.  Palatine 
teeth  more  or  lesspleurodont.  Quadrate  small,  with  internal 
angle  produced.  Humerus  very  short  and  stout  Manus  larger 
than  pes.  Femur  slender.  V  ertebrse  with  complete  zygos- 
phenai  articulation.  Caudal  extremity  much  elongated,  and 
attenuated.    Chevrons  coossified  with  centra. 

Mieatosaurua  reoCj  sp.  nov. 

This  species,  one  of  the  lai^est  of  the  genus  at  present  known, 
is  well  represented  in  the  Yale  Museum  by  one  very  perfect 
specimen,  and  the  more  important  portions  of  several  others. 
The  skull  is  elongated,  the  frontals  converging  very  regularly 
in  front,  and  supporting  a  low  median  crest,  which  becomes 
more  prominent  anteriorly.  The  parietal  foramen  is  small  and 
round.  The  parietals  are  elongated  posteriorly,  and  the  quad- 
rato-parietal  arch  is  proximally  lamelliform.  The  suspensoria 
are  slender.  The  pterotic  bone  is  oval  in  transverse  outline, 
and  flattened  below  where  it  meets  the  quadrate.  The  teeth 
are  nearly  smooth  and  compressed,  with  strong  cutting  edges. 
The  palatines  have  fourteen  teeth,  apparently  all  with  antero- 
extemal  and  posterior  cutting  edges. 

The  right  side  of  the  pelvic  arch  and  the  corresponding 
femur  are  represented  in  rlate  xii,  fig.  1.  The  relative  posi- 
tion only  of  the  pelvic  elements  is  given.  All  the  specimens 
have  suffered  somewhat  from  pressure,  the  femur  least  so. 
The  shaft  of  the  ilium  is  less  sigmoid  than  in  M  dispar^  and  the 
ischium  more  expanded  distally.  The  pubis  appears  to  have 
had  a  more  prominent  anterior  procesa  The  femur  is  slender, 
with  its  shaft  moderately  constricted.  It  is  peculiar  in  having 
the  trochanter  at  the  inner  posterior  angle.  The  dermal  scutes, 
like  those  in  E,  dispar^  are  smooth  externally,  and  have  a  com- 
plicated imbricate  arrangement 

The  cervical  vertebrae  have  very  broad  transversely  oval  faces, 
with  indication  of  emargination.  The  dorsals  are  elongated, 
with  transverse  fiaces,  and  distinct  superior  excavation  for  neural 
canaL    The  articular  ends  of  the  anterior  caudals  are  vertically 

ovaL 
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Width  of  franials  between  posterior  angles, 1 24-  ""■ 

Distance  from  parietal  foramen  to  end  of  euspensorinni,.  .170' 

Length  of  dentigerous  portion  of  palatine, 1 64' 

Length  of  ilium,  . . .  ■ 124' 

Length  of  iiu^hinm, 1 02" 

Length  of  pubie, 108' 

Length  of  femur, B4' 

Transverse  diameter  of  proximal  end, 42* 

Transverse  diameter  of  distal  end 4T' 

Length  of  a  posterior  cervical  vertebra, 44' 

Vertii;al  diameter  of  ball, 24" 

Transverse  diameter, , 20'5 

Length  of  a  dorsal  vertebra, 62' 

Length  of  anterior  caudal, 38- 

Vertical  diameter  of  ball, 88* 

Transverse  diameter, 30- 

This  species  differs  from  CUdastea  dneriarwn  Cope,  in  the 
transverse  articular  faces  of  the  dorsal  vertebne ;  from  Edtslo- 
saurus  tortor  Cope,  and  E.  dispar  Marsh,  in  the  less  iiumber  of 
palatine  teeth,  and  in  other  characters.  R  stenops  Cope,  the 
only  other  large  species,  has  the  teeth  faceted.  The  Known 
specimens  representing  the  present  species  were  discovered  last 
summer  by  Mr.  G.  G.  Lobdell,  Jr.,  Mr.  G.  M.  Keaabey,  Mr.  T. 
G.  Peck,  and  the  writer.  The  localities  were  in  the  upper  Cre- 
taceous, on  the  Smokv  Hill  River,  in  Western  Kansas. 

The  remaining  spectee  of  the  genua  Mieatotaunu,  that  have 
now  been  fully  identified  as  such,  are  the  following : — Edesto- 
satiTus  dispar  Marsh,  the  type  species,  Edestosaurua  velox  Marsh, 
Edestosaurua  Vymani  Marsh,  =  Clidasies  Vymani  Marsh,  Eda- 
tosauTUs  tortor  dope,  and  Edestosaurua  aienops  Cope. 
Tale  Uollege,  ITew  HaTen,  Ot.,  Maf  ISth,  1B73. 

BzPUHATioH  or  Puns. 
Flat*  X.     ^ht  anterior  paddla,  with  oomapondiiig  part  of  scapular  an^h  oT 
Lalo$amna  tittaa  (pp.  460  and  46G).     a,  coracoid;   b,  scapula;  c, 
humerus;  d,  radiusi  e,  ulna;  /,  Tour  Ot  the  caipaJ  bouea;  g,  meta- 
carpal of  flrst  digit ;  A,  flrat  ptulauz  of  fifth  digit     Side  Ttew.    (} 
natural  sise.) 
Plate  XI.    Bight  half  of  scapular  and  pelvic  arches,  and  the  quadrates  of  Bdal^ 
savrtit  ditpar  (p.  461).     Fig:ure  1,  a,  ooracoid;  b,  scapula,     figure 
3.  a,  lliam;  b,  ischium;  e,  pubis.     Tigim  3,  right  quadrate.  froDt 
view.    Figure  4,  lefl  quadrate,  posterior  view,     (j  natural  size.) 
Plate  XII.  Figure  1.     Bight  side  or  pelvic  ardl  and  right  Temur  of  Edeatataum 
rex  (p.  463).    a,  ilium;  A,  iechium;  e,  pubis;  d,  feniar.     tlgure  1. 
Right  side  of  pelvic  arch  aud  right  femur  oT  Le$toaa)uii»  nmu  (p. 
463).     a,  ilium;  b,  ischium;  e,  pubis;  d,  femur.      Sicte  view.    Ail 
aomswhat  flattened  bj  prasoure.    (^  natural  siu. ) 
Flats  TTII.  Figure  1.     Left  sida  of  pelvic  arch  and  left  femur  of  Rhmoeawnu.   a, 
ilium;  b,  Ischium;  c,  pubis;  d,  femur,     figure  S.    Uaaale  oTfiUw- 
*atirtu  mierorKaa,  seen  &om  below,   ^gure  3.   Hu^e  of  LaUnaarm 
iatifroM,  ioferior  vien.     Figure  4.     Left  quadrate   of   XailnaarM 
jWiz,  anterior  view.    (1  uatural  sixa.) 
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SCIENTIFIC    INTELLIGENCE. 
L  Chemistry  and  Physics. 

1.  On  the  Reversal  of  the  Spectrumrlines  of  Metallic  Vapors, — 
While  engaged  in  photographing  the  most  actinic  ray  in  the  mag- 
nesium spectrum, — ^a  triple  band  situated  between  H  and  L  in  the 
ultra-violet — Cobxc  observed  that  on  increasing  the  intensity  of 
the  induction-spark,  not  only  was  a  longer  exposure  required,  but 
the  band  became  a  quintuple  one,  the  two  least  refrangible  rays 
being  doubled.  The  experiment  was  repeated  twenty-five  times, 
with  the  same  result.  The  author  having  obtained  this  effect  in 
the  visible  spectrum  also,  attributes  it  to  a  reversal  of  these 
doubled  lines,  produced  by  an  atmosphere  of  incandescent  metal- 
lic vapor  surrounding  the  path  of  the  spark.  Indeed,  by  covering 
one-half  the  slit  of  the  spectroscope  with  the  metallic  spark  from 
a  weak  coil,  and  the  other  with  the  spark  from  a  powerful  coil,  it 
is  possible  to  see  the  rays  superposed,  the  bright  and  the  reversed 
line  being  continuous.  For  the  positive  pole,  Comu  uses  a  car- 
bon disk  6  to  8  centimeters  in  diameter,  in  which  are  cavities  for 
the  reception  of  the  metal.  The  negative  carbon  is  lowered  until 
the  spark  passes,  and  then  raised  till  the  arc  is  four  or  five  milli- 
meters long.  An  image  of  this  spark  is  formed  on  the  slit  by 
means  of  a  lens,  the  spectrum,  in  the  case  of  magnesium,  showing 
the  triple  green  ray  o  with  great  sharpness.  On  lowering  now 
the  upper  carbon,  the  bands  widen,  become  ill-defined,  and  soon  a 
fine  black  line  appears  on  the  least  refrangible  of  them.  If  the 
lowering  of  the  carbon  be  continued,  the  second,  and  at  last  the 
third,  are  reversed  also.  In  this  way  the  author  has  succeeded  in 
reversing  rays  in  the  spectra  of  sodium,  thallium,  lead,  silver, 
aluminum,  magnesium,  cadmium,  zinc  and  copper ;  the  facility  of 
reversal  being  in  the  order  given.  The  result  was  also  obtamed 
with  sodium  and  lithium  chlorides.  Applying  this  discovery  to 
the  sun,  the  author  concludes:  (1)  that  an  exceedingly  thin  stra- 
tum of  vapor  suflUces  for  the  reversal ;  one,  the  thickness  of  which 
could  not  possibly  be  seen  from  the  earth ;  and  (2)  that  it  is  by 
no  means  necessary  to  suppose  a  continuous  atmosphere,  even  of 
this  thinness,  around  the  sun ;  the  absorption  may  be  purely  local, 

Sroduced  spontaneously  by  exterior  cooHng  around  each  incan- 
escent  point. —  C,  i?.,  Ixxiii,  332,  July,  1871.  g.  p.  b. 

2.  A  new  and  powerful  Thermo- Battery,  —  In  this  battery, 
invented  by  No6  of  Vienna,  the  negative  metal  is  an  alloy  like 
Grerman  silver,  in  the  form  of  a  wire ;  the  positive,  also  a  secret 
alloy,  is  in  cylinders,  cast  round  the  wire.  The  wire  is  protected 
from  the  fiame  by  a  copper  cylinder,  insulated  from  the  positive  ' 
metal  by  a  piece  of  mica.  One  of  these  elements  equals  in  electro- 
motive power  1*24  to  1*36  Jacobi-Siemens'  units;  therefore  9 to  10 
No6's  elements  equal  one  Daniell  cell,  and  20^  one  of  Bimsen's. 
A  battery  of  72  elements,  when  arranged  for  mtensity,  decompo- 

Aic.  JouB.  Sol— Thibd  Sebixs,  Vol.  HI,  No.  18.— Jum,  1872L 
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aes  wat«r  rapidly;  in  two  seriea  of  36,  pute  in  complete  actinni 
moderate  sievil  Rulimkorff  coil ;  and  in  four  eeriee  of  1 S,  produces 
powerful  elect ro-magnetB, — Pogg.  Ann.,  txliii,  113.  r.  f.  r. 

3,  Anontaiout  Production  of  Oxorte ;  by  Hxnrt  H.  Cson^ 
Profc«*or  of  Cbemistry,  Univerwly  College,  Toronto  (CanadH* 
Jonrnal,  voL  iciii,  No.  3),  About  six  years  ago,  when  evapomtiaf^ 
some  Bympy  iodic  acid,  prepared  according  to  Millon'e  proccn, 
over  aiilphurio  acid,  I  noticwl  that  wben  the  acid  began  to  crystal' 
llTe,  tlic  air  in  the  jar  (covering  the  drying  dish)  bad  a  itroDg 
Mnclt  of  OKone,  or  active  oxygen.  A  couple  of  years  afterward 
on  again  making  iodic  acid,  this  observation  recurred  to  my  mind, 
and  1  carefully  tested  the  air  in  the  jar  during  the  eraporatiott ; 
no  trace  of  osone  could  be  detected  until  the  acid  began  to  crystaV 
lize,  when  the  Binell  of  ozone  became  immediately  perteptible,  and 
all  the  usual  tests  for  that  body  succeeded  perfectly.  i  ^ 

During  the  last  month  I    have  had  occasion  to  convert  tml 
ounces  i>f  iodine  into  iodic  acid,  and  exactly  the  sacae  result  I    " 
been  observed. 

The  acid  usually  solidifies  to  opaque  rerrucose  msGses  ; 
thia  occasion,  the  cryslala  formed  were  clear  and  brilliant.  T1tt3 
solution  bad  in  this,  as  in  all  the  former  cases,  been  boiled  dow«  1 
to  thin  sjTUp,  so  that  no  trace  of  chlorine,  or  nitric  acid,  conU 
possibly  nave  remained  to  act  on  the  o«one  paper.  The  air  in  the 
jar  was  tested  from  day  to  day,  both  by  the  smell,  and  tbe  aclioa 
of  iodized  starch  paper.  Even  when  a  few  crystals  began  to  fonn 
no  change  was  noticed,  but  when  the  crystallization  act  in  fallv 
the  evolution  of  ozone  was  most  remarkable,  the  strong  smell 
being  quite  characteristic,  entirely  different  from  that  of  chlorine 
or  nitric  acid. 

I  am  qnite  unable  to  account  for  this  ozonificstion  of  tlie  air  (<x 
oxygen)  oyer  crystalliiiu^  iodic  acid.  Hy  friend,  Mr.  Sterry 
Hunt,  has  snggestrd  that  it  may  arise  from  a  partial  dcoxidatioD 
similar  to  that  which  produces  ozone  wben  hypwrnanganatea  are 
decomposed,  as  observed  by  him  and  other  cbemiata  Aa  tha  cry- 
ntallizing  acid  remwns  perfectly  white,  fiither  opaque  or  traat- 
parent,  and  as  the  lower  oxides  of  iodine  are  of  a  veUow,  or  even 
brown  color,  according  to  MIUoq,  I  cannot  aooept  tlus  explanation, 
and  even  if  it  were  true,  the  phenomenon  would  be  eijually  nnis- 
telligible — a  reduction  taking  place  daring  or^tallisatiott.  I  can 
offer  no  explanation  of  the  nmplefact  that  air  oyer  crratallisiiig 
pure  iodic  acid,  becomes  ozonized,  out  I  think  that  the  oiwu-vation 
•eema  to  offer  a  wide  field  for  forther  experimrata,  which  I  hare 
unfortunately  not  the  time  to  carry  oat 

XL  Geoloot  AifD  Natubal  Histobt. 

I.  SemariiM  on  the  Taconic  Controversy;  by  E,  BiLUxofi, 
(From  the  Canadian  Naturalist,  vol.  vi.  No.  3.) — It  frequently 
happens  that  a  science,  such  for  inptnnre  hb  that  of  geologr, 
posseases  a  sort  of  an  aristocracy,  consisting  of  the  most  talented, 
leanied,  aotlye  and  influential  of  its  devotees.      The   views  of 
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ibis  body  of  men  on  any  difficult  problem  that  may  present 
itself  are  nsnally  regarded  as  conclusive,  and  are  quietly  adopted 
by  the  less  distmguished  members.  Indeed,  the  opinion  of  any 
one  of  these  latter  would  be  scarcely  listened  to,  provided  it  should 
happen  to  be  contrary  to  the  established  creed  of  the  dominant 
party.  As  a  general  rule,  the  leading  men  are  right,  and  yet  it 
will  sometimes  happen  that  they  are  wrong.  One  of  the  most 
remarkable  instances  on  record  is  that  of  the  great  question  in 
American  geology,  relating  to  the  age  of  the  rocks  which  Dr. 
Emmons  called  "The  Taconic  System."  Upon  this  question 
nearly  all  of  the  leading  geologists  of  North  America  arranged 
themselves  upon  one  side,  and,  as  it  turned  out  after  more  than 
twenty  years  discussion,  on  t?ie  wrong  side.  Although  they  were 
wrong,  yet  so  overwhelming  was  the  weight  of  their  authority, 
that  tor  nearly  a  quarter  of  a  century  Dr.  £mmons  stood  almost 
alone.  He  had  a  few  followers,  but  they  were  not  men  who  had 
made  themselves  sufficiently  conspicuous  and  influential  to  contend 
successfully  against  an  opinion  that  was  supported  by  all  the  great 
geologists  of  the  continent  in  one  compact  body.  In  consequence 
of  this  powerful  opposition,  the  Taconic  theory  gradually  sank  so 
low  in  reputation,  tnat  it  was  at  length  considered  to  be  scarcely 
worthy  of  the  notice  of  a  scientific  man. 

During  the  last  thirteen  years,  a  great  revolution  of  opinion  has 
occurred  with  regard  to  the  views  of  Dr.  Emmons.  Although  not 
entirely  adopted,  they  are  now  considered  to  be,  in  a  general  way, 
well  foundea.  The  opposite  theory,  that  all  of  those  rocks  which 
he  placed  in  the  Taconic  system  are  above  the  Potsdam  sandstone, 
instead  of  below  it,  as  he  maintained,  is  completely  exploded.  It 
is  at  this  moment  dead,  more  so  than  was  the  Taconic  theory  in 
1 859,  the  year  in  which  the  subject  was  reopened.  As  I  under- 
stand it  at  present,  some  of  the  Taconic  rocks  are  certainly  more 
ancient  than  the  Potsdam,  others  may  be  of  the  same  age,  and 
perhaps  some  of  them  more  recent.  The  details  are  not  yet 
worked  out,  and  judging  from  the  manner  in  which  the  strata  are 
folded,  broken  up  and  thrown  out  of  their  original  position  by 
almost  every  kind  of  geological  disarrangement,  i  venture  to  say 
that  no  man,  at  present  living,  will  ever  see  a  perfect  map  of  the 
Taconic  region. 

The  theory  that  the  Taconic  rocks  belonged  to  the  Hudson 
river  group,  was  an  enormous  error,  that  originated  in  the 
Geological  Survey  of  New  York,  and  thence  found  its  way  into 
the  Canadian  Survey.  No  doubt  the  mistake  was  due,  in  the  first 
instance,  to  the  extraordinary  arrangement  of  the  rocks,  the  more 
ancient  strata  being  elevated  and  often  shoved  over  the  more 
recent.  Thus,  without  the  aid  of  paleontology,  it  was  impossible 
to  assert  positively  that  they  were  not,  what  tney  appeared  to  be, 
of  the  age  of  the  Hudson  river  formation.  The  attitude  of  the 
strata,  together  with  their  numerous  disturbances,  might  be  ex- 
plained physically,  so  as  to  meet  either  theory.  U^  for  instance, 
the  triiobites  of  V  ermont  and  Point  Levis  had  turned  out  to  be  cf 
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the  age  of  the  fauna  of  the  HudBon  river  group,  the  rocka  would 
be  to  this  day  called  Hudson  river.  There  is  no  apparent  physi- 
cal arrangement  to  contradict  this  view,  but  rather  to  support  it 
I  do  not  consider  that  originally  either  the  physical  geologists,  or 
the  paleontologists,  were  much  to  blame.  With  regard  to  the 
first,  when  a  geologist  finds  one  rock  overlying  another,  he  is 
obliged  to  accept  that  as  the  natural  arrangement.  Then  as  to 
the  fossils,  with  all  our  increased  knowledge,  I  doubt  that  any 
ffood  paleontolo^st  of  the  present  day  would  feel  himself  justified 
m  deciding  agamst  physical  appearances,  on  the  few  impexfeot 
specimens  figured  in  1847,  on  pL  67,  Pal.  N.  Y.,  voL  L  Be  this  as 
it  may,  the  object  of  this  note  is  to  show  that  while  the  error 
originated  in  New  York,  it  was  corrected  bv  the  Geological  Sur- 
vey of  Canada.  Dr.  Hunt,  in  his  published  Address  to  the  Ameri- 
can Association  in  August  last,  indirectly  associates  Prof.  Hall 
with  me  in  the  rectification  of  the  mistake,  whereas  neither  Pro£ 
Hall  nor  Dr.  Hunt  contributed  any  aid  whatever,  but,  on  the  con- 
trary, opposed  the  chanse  that  has  been  made  to  the  utmost. 

[These  remarks  are  fcSlowed  by  a  historv  of  the  observations  on 
the  Vermont  trilobites,  and  on  the  determination  of  the  age  of  the 
Black  Slate  and  Red  Sandrock  of  Vermont,  substantiating  Mr. 
Billings'  claims  to  having  first  ascertained  the  primordial  character 
of  the  fossils  and  rocka — Eds.] 

2.  On  the  IVue  Tacofiic;  by  Jambs  D.  Dana. — ^The  following, 
with  the  exception  of  some  sentences  since  added,  is  from  a 
friendly  letter  to  Mr.  Billings,  addressed  to  him  by  the  writer  on 
receiving  a  copy  of  the  paper  from  which  the  preceding  article  is 
extracted. 

You  see  by  the  enclosed*  that  we  differ  about  the  Tacouic. 
And  yet  we  do  not  differ  materially.  For,  viewing  the  Taoonic 
as  you  do — the  system  developed  by  Professor  Emmons  through 
successive  interpolations,  year  after  year — you  are  essentially  right, 
But  if  you  will  take  his  final  Geological  Report,  of  1842,  and  there 
see  what  the  Taconic  system  is  as  first  fully  announced,  you  will 
find  that  I  am  right  too.  In  that  report  the  system  is  based  on  a 
section,  fifteen  miles  long,  made  across  the  Taconic  range  through 
Williamstown  and  Graylock  to  North  Adams  on  the  east,  and  to 
Petersburg  or  Berlin  (places  now^  on  the  Harlem  railroad)  on  the 
west.f     It  was  worked  out  in  that  part  of  Berkshire  Co.  after 

*  A  copy  of  a  brief  article  from  the  May  Dumber  of  the  American  Naturalist. 

f  Professor  Emmons  opens  the  subject  of  the  ''Taconic  System  '■  in  his  final 
Report  (1842)  by  saying  that  it  extends  north  tlirouph  Vermont  to  Quebec,  and 
Bouth  into  Connecticut;  but  the  only  rocks  he  describes  as  the  rocks  of  the  svs- 
tem  are  those  of  Berkshire  County,  Massachusetts,  and  their  continuati»)n  west- 
ward into  New  York.  These  are  the  typical  rocks  on  which  the  system  was 
founded.  On  plate  xi  four  figures  representing  sections  across  this  particular 
region  are  given.  The  only  Vermont  observations  are  contained  in  the  only  other 
section  on  the  same  plate  representing  a  section  from  Lake  Champlain  to  Rich- 
mond, Vt..  through  Charlotte.  No  description  of  the  rocks  of  this  section  is  to  be 
found  in  the  text  of  the  volume. 

In  figure  4  of  plate  xi  representing  a  section  through  Graylock,  the  *'  Taconic  slate" 
stops  just  west  of  Berlin,  Rensselaer  county,  New  York,  the  slates  on  the  west 
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yeartf  of  residence  there;  and  it  was  named  from  the  Taconio 
range  because  the  rocks  of  this  range  constitute  much  the  larger 
part  of  the  section.  It  was  pronounced  unfossiliferous,  and  was 
BtAted  on  conjecture,  not  from  ascertained  facts,  to  range  from  the 
** Lower  Cambrian"  to  the  lower  part  of  the  Silurian, 

The  dip  being  throughout  to  the  eastward,*  Mr.  Emmons  very 
reasonably  made  the  beds  to  the  west  the  older,  only  suggesting, 
and  this  also  very  reasonably,  and  no  doubt  rightly,  that  faults 
might  have  occasioned  some  repetitions  among  the  rooks.  With 
regard  to  this  point — ^the  relative  age  of  the  beds  of  the  Taconic — 
he  says,  in  the  report  of  1842,  on  p.  145, — after  giving  a  section 
with  the  dips  to  the  eastward, — that  the  view  wh^ch  he  adopts  is, 
contrary  to  that  of  others,  as  far  removed  from  complexity  as 
possible,  namely  that  the  dip  is  an  indication  of  age  and  supers 
position.  Agam,  on  page  147,  after  having  spoken  of  the  three 
limestones  and  discussed  the  question  whether  they  might  not  be 
repetitions  of  the  same  formation,  he  decides  this  question  ad- 
versely as  regards  the  western  bed,  and  says :  "  There  seems  to  be 
no  valid  reason  against  the  opinion  that  the  most  western  belt  of 
limefiTtone  is,  after  all,  the  oldest  of  the  Taconic  limestones.  All 
being  destitute  of  fossils,  we  must  judge  of  age  by  their  relative 
position,  or  by  superposition ;  and  so  long  as  the  most  western 
oelt  is  the  inferior  limestone,  I  can  see  no  necessity  in  the  case  to 
suppose  a  series  of  complicated  changes  in  order  to  make  it  coincide 
with  our  conjectures."  Accordingly  he  makes  the  Stockbridge  or 
North  Adams  limestone,  the  most  eastern  rock  in  his  section,  the 
most  recent.  He  concludes  his  chapter  on  the  Taconic  by  the 
statement  that  "  the  Taconic  rocks  appear  to  be  equivalent  to  the 
Lower  Cambrian,  and  are  alone  entitled  to  the  consideration  of 
belonging  to  this  system,  the  upper  portion  being  the  lower  part 
of  the  Suurian  system :"  which  obviously  means  that  the  slates  of 
the  Taconic  range,  with  the  western  limestone  ^before  called  the 
oldest  of  the  limestones),  were  true  Taconic,  while  the  upper  por- 
tion, that  is,  the  Hoosic  Mountain  rocks  (see  section,  p.  169),  or  else 
the  North  Adams  or  eastern  limestone,  with  or  without  the 
quartzite,  was,  or  might  be,  the  lower  part  of  the  Silurian  system. 

But  during  the  year  following  the  publication  of  the  Geological 
Report  of  1842,  rrof.  Emmons  met  with  a  new  discovery,  and  in 
consequence  made  most  desperate  blundering  in  American 
geology.  He  found  a  "  Black  Slate "  at  Bald  Mountain,  in  Co- 
lumbia Co.,  N.  Y.  (west  of  Berkshire),  to  contain  fossils.  As  the 
locality  lay  to  the  west  of  the  Taconic,  it  seemed  to  prove,  on  the 

being  put  down  as  "  Hudson  river  shales, ^^  and  in  flg^  2  and  3  the  boundary  is 
near  PetersburK,  north  of  Berlm,  and,  on  page  138  of  the  volume,  the  distinction 
of  the  Taconic  from  the  Hudson  river  shales  or  slates  ac^oining  (or  *'  upper  mem- 
bers of  the  Champlain  group '')  is  particularly  dwelt  upon.  The  extension  of  the 
Taconic  to  the  Hudson  river,  so  as  to  include  the  *'  slates  and  masses "  of  the 
"  Champlain  group/^  appears  first  in  Prof.  Emmons^s  Agricultural  Report,  published 
in  1843. 

*  Prof.  Emmons  says  that  the  strike  of  the  rocks  is  very  uniformly  between 
N^  10°  W.  and  N.  10*  E.,  and  the  dip  throughout  easteriy,  averaging  30**  to  36®. 
The  dips  he  regards  as  a  result  of  monocUnal  uplifts  (pp.  141,  142). 
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principle  adopted  in  1842,  that  all  his  Taconic  system,  aanoimced 
Defore  as  nnfossiliferous,  was  newer  than  this  Black  Slate,  that  is, 
newer  than  a  foesiliferous  rock.  This,  to  his  mind^  was  impossibk; 
and  he  was  thence  led  to  think  out  a  way  by  which  rocKs  might 
dip  eastward  and  still  be  newer  to  the  westward ;  and,  withoat  a 
fact,  or  even  an  argument,  to  sustain  it,  he  announced,  in  his 
Agricultural  Report  published  in  1843,  this  as  the  true  orde& 
He  thus,  by  a  stroke  of  his  pen,  tipped  over  the  Taconic  system, 
and  got  the  Black  Slate  to  the  top,  with  all  other  Taconic  rocks 
beneath  it;  and  so,  in  his  mind,  it  ever  remained.*  This  Black 
Slate,  interpolated  in  1843,  thus  brought  mischief  to  the  Taconic 
system  ana  to  much  American  geology.  Its  introduction  was 
an  error,  and  a  source  of  greater  errors,  and  it  has  been  an  occa- 
sion of  confusion  in  the  science  ever  since.  It  soon  followed  that 
these  black  slates,  including  that  of  northern  Vermont,  so  far 
usurped  attention  as  ^'  Taconic  "  beds,  that  the  determination  of 
their  age  was  regarded  as  fixing  the  age  of  the  Taconic  system. 
Thanks  to  yourself^  the  science  has  escaped  from  part  of  the 
entanglement ;  and  an  appreciation  of  the  fact  that  the  addition 
of  the  JBlack  Slatfie  to  the  system  was  an  error  at  the  starts  will 
liberate  the  science  from  the  rest  of  it. 

The  quartzite  was  not  put  at  the  bottom  of  the  Taconic  in  1842 
because,  in  the  Williamstown  section,  the  only  quartzite,  that  of 
Stone  Hill  in  Williamstown,  occurs  toward  the  middle  of  the  sec* 
tion,  between  Gray  lock  (the  highest  summit  of  western  Massa- 
chusetts) and  the  Taconic  ridge,  and  the  order  of  superposition 
seemed  therefore  to  be  against  it.  [The  "  Oak  Hill "  quartzite, 
wliich  has  a  corresponding  position  in  a  second  section  in  the  same 
report  (1842),  on  page  159,  has  no  right  there,  as  it  lies  wholly  to 
the  north  uf  the  hne  of  the  section.]  But  in  1843,  the  quartzite 
was  placed  at  the  bottom  of  the  laconic  series.  Hence,  in  the 
perfected  Taconic  of  that  date  and  later,  the  rocks  which  you  have 
shown  to  be  nearest  to  the  pre-silurian  of  all  the  Taconic  beds 
were  those  which  were,  by  his  determination,  at  the  remote  ends 
of  the  system,  the  black  slate  of  the  top  and  tlie  quartzite  of  the 
bottom;  and  the  former,  oi  primordiid  age,  is  the  only  rock  of 
the  series  which  is  yet  proved  to  hv  pre-potsdam. 

The  only  way  for  geology  to  get  out  of  the  Taconic  perplexity 
is  to  go  back  to  Emmons's  Report  of  1842,  where  the  original 
basis  of  the  system  is  presented  by  its  author.  The  Williamstown 
section,  figured  on  plate  xi  of  this  report,  is,  as  I  have  said,  fifteen 
miles  long ;  and  the  quartzite  with  the  associated  slate  in  Stone 

*  It  is  probable,  from  the  facts  stated  by  Professor  Emmons  and  others  ob- 
served by  me  elsewhere,  that  the  Bald  Mountain  Black  Slates  are  unconformable 
to  the  Ta(.'onic  rocks.  This  point  I  propose  soon  to  investigate.  Tlie  Taconic 
slates  and  the  associated  limestones  I  have  particularly  examined,  and  have  n<'t 
yet  found  any  evidence  that  tlie  rooks  are  newer  as  you  jj^o  west^  against  the 
order  of  superposition.  The  slates  of  the  Taconic  range  are  certainly  not  newer 
than  those  ofGraylnck;  and  no  fact  has  yet  been  brought  out  that  proves  tlie 
limestone  at  the  western  base  of  the  Taconic  range  to  be  newer  tlian  the  Stock- 
bridge  limestone. 
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Hill  do  not  make  a  thirtieth  of  its  length.  The  true  typical  Ta« 
conic  is  therefore  not  the  quartzite  portion,  but  the  slates  and  lime* 
stones  of  the  Taconic  range,  as  he  has  directly  declared.  In  fact, 
there  is  some  reason  for  believing  that  this  quartzite  portion  un* 
*  derlies  the  rest  of  the  Taconic  rocks  of  the  section  uncof\formably^ 
and  hence  never  was  rightly  a  part  of  the  Taconic  series.  Whether 
this  last  be  true  or  not,  the  name  Taconic  belongs  only  to  the  era 
represented  by  the  rocks  of  Taconic  mountain,  about  which  and 
out  of  which  the  system  was  engendered. 

Ftofessor  Emmons  is  deservedly  honored  for  combating  the 
old  idea,  which  prevailed  among  prominent  geologists  and  paleonto- 
logists before  and  after  1843,  that  the  Taconic  slates  were  slates 
of  the  "Hudson  river"  period.  Yet  while  doing  this  good  work 
be  blundered  in  everything  else,  determining  nothing  correctly  as 
regards  the  age  or  order  of  succession  of  the  rocks  of  his  system ; 
his  assumptions  after  1842  were  so  great  as  to  order  of  stratifica- 
tion and  faults,  and  his  way  of  sweeping  distant  rocks  into  his 
system  so  unscientific,  that  his  opponents  had  abundant  reason 
for  their  doubts.  No  one  knows  even  now  what  is  the  precise 
age  of  the  slates  of  Taconic  mountain,  or,  with  small  exceptions, 
of  the  slates  over  the  wide  region  west  to  the  Hudson  (added  to 
the  Taconic  system  by  him  in  1843),  although  Logan's  view  that 
these  rocks  belong  to  the  Quebec  group  is  that  which  appears  to 
be  nearest  the  truth ;  and  no  one  has  sufficient  grounds  yet  for 
asserting  that  the  "  Hudson  river  beds"  (those  above  the  Tren- 
ton) may  not  be  included  among  the  beds  of  the  Taconic  forma- 
tion overlying  the  Stockbridge  limestone. 

8.  7%6  Development  of  Limulua  Polyphemus ;  by  A,  S.  Pack- 
ard, Jr.,  M.D.  48  pp.  4to,  with  3  plates.  Memoirs  Bost.  Soc. 
Nat.  Hist.  (Printed  without  date.) — In  this  memoir.  Dr.  Packard 
makes  an  interesting  and  very  important  addition  to  our  knowl- 
edge of  the  embryology  of  the  Crustacea,  in  tracing  the  develop- 
ment of  the  horseshoe,  or  king-crab,  of  our  coast  The  changes 
from  the  impregnation  of  the  egg  to  near  the  adult  stage  are  fully 
described  and  illustrated.  The  account  of  the  development  of 
Limulus  occupies  only  a  part  of  the  memoir,  and  is  followed  by 
discussions  of  the  homologies  of  the  Merostomata  and  their  rela- 
tion to  the  Trilobites,  the  classification  of  the  Branchiopoda  (with 
which  Dr.  Packard  unites  the  Merostomata  and  Trilooites),  and 
their  geological  succession  and  probable  ancestry.  Although 
fully  appreciating  the  value  of  these  investigations  as  a  contribu- 
tion to  embryology,  we  cannot  quite  agree  with  the  views  of 
homologies  and  classification  taken  by  the  author. 

Dr.  Packard  regards  Limulus  and  all  the  Merostomata  as 
zoSieform,  homologizing  the  anterior  portion  of  the  body  with  the 
cephalothorax  of  the  zo^a  stage  of  Decapods,  and  the  posterior 
part  of  the  animal,  including  the  apiniform  caudal  appendage,  with 
the  abdomen  of  the  zo^se ;  so  that  in  Limulus  the  thorax  would  be 
wanting,  or  "potential,  as  far  as  regards  the  presence  of  external 
segments."    Professor  Dana,  who  regards  the  caudal  spme  of 


V|iS  Sci/tntific  Intelligencf. 

IjmuJus  as  alone  repreBenlinf;  the  abdomen,  long  ago  state<l  Uiu 
objectiou  to  this  riew.  He  suyB,  in  speakiDg  of  Liniulns ,•  "  It  is 
an  objection  to  viewing  this  segment  \1\m  middle  portion  wliieh 
beure  the  branchial  plates]  as  abdominal,  that  in  no  bntomostrocan 
is  the  abdomen  provided  with  branchial  appendages.  Morwiver, 
the  close  relation  to  the  Caligidtc, — the  resemblanie  as  regards  the 
general  form  and  subdivisioii  of  the  shell,  supposing  the  two  se^;- 
ments  to  be  cephalotborao'.io, — and  the  near  resemblance  between 
the  foliaceous  appendages  and  the  cephalothoracic  appendages,  in 
oertain  Caligi  as  well  as  in  Apus  and  the  allied,  are  belicTed  t«  be 
good  reasons  for  adopting  the  opinion  which  we  have  here  brooeht 
forward,"  Dr.  1'ack.ard  has  apparently  been  led  to  hie  conelosions 
from  seeking  for  a  common  embryonic  prototype  of  ail  the  Cras- 
tacea,  but  he  seeme  to  us  to  have  gone  loo  far  when  he  is  obliged 
to  disregard  the  more  direct  relations  of  Limubie  with  the  Eiito- 
mostraca  (to  which  be  as  well  a»  Dana  refers  tlte  Meroat-omatal  in 
order  to  compare  il  with  the  young  of  tlie  DeCH]>o)ls.  Pmfcssor 
Daua's  views  are  fully  sustained  by  Owen  in  a  recent  paper  on  the 
anatomv  ol*  Limulns  read  before  the  Linnean  Society  of  Xondon-f 

Dr.  I^ackard  makes  four  orders  of  Branch  io  pod  a.  which  he  re- 
giirds  as  a  subclass,  as  follows:  lat,  Claducera,  Sd,  Merost^mata, 
utcludiug  the  suborders,  Xipfaosura  and  Eurypterida,  Id.  Trilo- 
bita,  and  4tb,  Phyllopoda.  The  fact  that  the  Merostomata  hare 
*'  branchial  feet  comparable  to  those  of  the  Phyllopoda,"  <loe«  not 
aeem  to  us  sufficient  reason  lor  uniting  these  groups  so  closely. 
He  office  of  respiration  in  Cmstacea  is  performed  by  snrh  different 
organs,  even  in  forms  acknowledged  to  be  closely  allied,  that  no 
great  taxonomic  value  can  be  attached  to  the  prei^ncc  of  tho««  of 
a  peculiar  character.  Moreover,  branchial  feet  of  j)eculi3r  struc- 
ture are  found,  among  the  higher  crustaceans,  in  groups  difienng 
widely  in  other  characters,  as  for  example,  in  tbe  Sqnilloidea  and 
the  Anomobranchiate  Thalassinidea. 

Under  the  head  of  geological  saccession  and  probable  ancestry 
of  the  Branchiopoda,  a  convenient  review  of  vriiat  is  at  present 
known  of  the  geological  distribution  of  the  principal  gronps  of  tb« 
lower  crustaceans  is  given,  and  their  denvatiiMi  from  Haackel's 
"  Archicaris  " — an  hypothetical  crustacean  prototype — is  diacnaaed. 

Although  we  may  criticise  Dr.  Packard's  views  of  homology 
and  taxonomy,  we  cannot  too  highly  commend  tbe  memoir  wbico 
records  his  investigations.  These  investigations,  however,  seem 
to  throw  little  light  upon  the  affinities  of  the  Limoloids,  for,  within 
a  few  months,  we  have  had  the  most  diverse  views  upon  the  subject 
from  European  naturalists,  some  regarding  them,  onited  with  the 
Eurypterida  and  Trilobitea,  as  one  of  the  primary  groope  of  Crus- 
tacea, while  others  would  separate  them  entirely  from  the  Crusts- 
eea  and  place  them  near  the  Arachnida.  s.  i.  &. 

4.  Abnorption  of  Water  by  I^eavea  under  oertain  circttmstaneet. 

— The  investigations  of  Duchartre  and  others  appeared  to  prove 

oonclnsively  that  leaves  absorb  neither  water  with  which  they 

*  n.  8.  Bipl.  Expd.,  Crustacea,  p.  40. 

t  Reported  in  Nature,  fot  Dec.  SS,  1811,  and  Jan.  2G,  1811. 
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are  wetted  nor  vapor  from  surrounding  air.  M.  Cailletet  con- 
firms this  fully,  so  far  as  respects  the  foliage  of  plants  established 
in  the  soil  and  supplied  with  moisture  by  the  roots.  But  the 
revival  of  wilting  leaves  when  sprinkled  or  enclosed  in  a  moist 
atmosphere,  however  ingeniously  explained  away,  always  seemed 
to  bear  testimony  to  absorption.  And  M.  Cailletet's  experiments 
go  to  show,  incon  test  ably,  that  foliage  does  absorb  liquid  water 
(but  not  watery  vapor)  when  supply  by  the  root  fails  or  is  arrested. 
His  experiments  were  made  by  introducing  a  leafy  branch  into  a 
glass  vessel  with  a  double  tubulure,  tilled  with  water,  the  increase 
or  diminution  of  which  was  accurately  and  delicately  measured 
by  a  manometer.  A  Bromeliaceous  epiphyte,  which  grew  under 
his  care  for  six  years,  suspended  by  a  fine  wire  without  root,  be 
found,  was  able  to  absorb  and  fix  more  than  a  hundredth  part  of 
its  weight  of  water  upon  a  short  immersion.  His  note  upon  the 
subject  was  presented  to  the  French  Academy  Sept.  11,  1871,  and 
is  printed  in  Ann.  ScL  Nat.,  V,  xiv,  p.  248.  a.  g. 

6.  Change  of  Habit — Loranthus  macranthus  of  New  Zealand, 
parasitic  there  upon  trees  of  RutacecB  and  Violacece,  is  deserting 
these  in  favor  of  trees  introduced  by  the  European  settlers,  such 
as  hawthorn,  plum,  peach,  and  especially  laburnum,  which  was 
introduced  as  lately  as  1 859.  Its  flowers  are  abundantly  visited 
by  the  European  honey-bee.     ( Garden^  i,  p.  458.)  a.  g. 

6.  Report  on  Botany  read  before  the  Albany  Institute^  Feb.  6, 
1872,  by  Charles  H.  Peck,  A.M.,  notices  additions  to  the  bot- 
any of  the  State  of  New  York,  the  herbarium  of  which  is  under 
his  charge,  gives  an  interesting  account  of  the  New  Hand- 
book of  British  Fungi ;  but  omits  all  mention  of  the  name  of 
the  author  or  publisher  (which  we  will  supply) ;  gives  illustra- 
tions of  the  importance  of  insects  in  the  fertilization  of  blossoms 
from  an  economical  point  of  view,  and  notes  the  history  and  mode 
of  growth  of  the  new  Arceulhobium  parasite  on  black  spruces 
in  the  northeastern  part  of  his  State,  of  which  Mr.  Peck  was  one 
of  the  discoverers,  and  through  whom  it  first  came  to  the  know- 
ledge of  botanists.  He  names  it  A,  pusiUum^  which  name  being 
accompanied  by  a  detailed  account,  will  take  precedence  of  the 
earlier  printed  A.  minutum  of  Engelmann  in  the  new  edition  of 
Jiann's  Catalogue,  issued  in  February,  and  also  recorded  in  the 
March  No.  of  the  American  Naturalist.  The  printing  of  two 
names  might  and  should  have  been  avoided.  It  would  have  been 
well  to  have  recorded  the  name  of  the  other  and  earlier  discoverer 
of  this  remarkable  parasite,  especially  as  the  honor  belongs  to  a 
lady.  But  it  is  duly  stated  in  the  Bulletin  of  the  Torrey  Club 
for  November,  1871,  and  December,  1871 ;  also  in  American  Na^ 
turalist  for  March,  1872.  Miss  Millington  of  Glen's  Falls  is  the 
lady  who  had  the  good  fortune  and  aeuteness  to  detect  the  little 
plant,  at  two  widely  separated  stationa 

The  remainder  of  the  paper  is  occupied  with  mycological  sub- 

i'ects,  in  which  Mr.  Peck  is  a  proficient,  and  especially  with  the 
dstory  and  nature  of  the  black  knot  of  plum  and  cherry  trees, 
which  is  so  great  a  pest  in  the  northern  part  of  the  country.    Ab 
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the  result  of  his  own  assidaous  investigations,  he  conolades  that 
the  malady  is  really  due  to  a  particular  fungus,  the  Sph/gria  mon^ 
bosa  of  Schweinitz  in  ultimate  development,  but  in  earlier  state  a 
Cladosporium  ;  that  it  is  not  at  all  the  work  of  insects  nor  an 
autonomous  malady.  The  only  remedy  as  yet  suggested  is  the 
knife.  a.  6. 

7.  Cooke^  Handbook  of  British  Fungi^  with  full  I}e»cnpiumi 
of  all  the  Species  and  Illustrations  of  the  Genera.  Londoa : 
Macmillan  &  Co.,  1871,  pp.  981,  in  two  volumes,  l2nio. — ^This  is 
the  work  mentioned  in  the  preceding  article,  and  the  one  by  which 
American  students  are  to  acquire  a  Knowledge  of  our  own  Pun^ 
until  the  wished-for  day  arrives  in  which  we  may  have  a  Mycolo- 
ffia  of  our  own.  No  better  model  than  this  could  be  asked  for. 
By  its  aid  good  progress  can  be  made  in  the  study  of  our  own 
species ;  and  it  will  be  interesting  to  know  that  the  occurrence  of 
any  British  species  in  this  country,  so  far  as  yet  recorded,  is  duly 
mentioned  in  these  volumes.  Copious  and  characteristic  wood- 
cuts are  intercalated  in  the  letter  press,  as  well  as  separate  plates 
of  Agarici^  etc.  The  whole  is  not  only  brought  up  to  the  latest 
matured  views  in  mycology,  but  these  views  are  most  clearly  and 
tersely  presented.  a.  g. 

8.  inteUhjence, — At  the  very  time  in  which  this  welcome  aid  is 
supplied  to  those  who  would  enter  upon  the  study  of  our  J^Wn^i, 
we  have  to  lament  the  sudden  deatn  of  our  veteran  mycologist, 
the  i?et\  Dr.  M,  A,  Curtis^  of  Hillsborough,  North  CaromuL  He 
died  on  the  10th  of  April,  just  before  completing  the  64th  year  of 
his  age.     A  biographical  notice  will  be  given  later. 

Prof.  Hugo  von  Mohl,  the  prince  of  vegetable  anatomists 
of  our  (lay,  was  found  dead  in  his  bed  on  the  morning  of  the  first 
of  April. 

Pro/.  A.  de  Bury  \9>  transferred  from  Halle  to  the  University 
of  Strasburg,  and  Dr.  Hermann  Count  Solms-Laubach  is  appointed 
extraordinary  Professor  of  Botany, — a  strong  botanical  professorate 
for  the  new  (xerman  University. 

Dr.  ]McNab,  late  Professor  of  Botany  at  the  Agricultural  Col- 
lege at  Cirencester,  has  been  appointed  professor  at  the  Royal  Col- 
lege of  Science  and  Arts,  Dublin,  in  ])lace  of  Dr.  Dyer,  who  has 
taken  the  professorship  at  the  Royal  Horticultural  Society,  London. 

A.  G. 

9.  The  Jotdmal  of  Botany^  British  and  Iwreiytiy  since  the 
death  of  Dr.  Seemann,  edited  by  Dr.  Trimen  of  the  British  Mu- 
seum,  and  Mr.  Baker  of  the  Royal  Herbarium,  Kew,  has  appa- 
rently entered  upon  a  career  of  assured  pros[)erity.  An  extronely 
good  portrait  of  the  late  editor  adorns  the  February  number  (and 
a  biography  is  given  in  that  for  January  which  we  have  only  now 
received). 

Dr.  McXab  contributes  some  Hi stologlc(d  Notes  ;  one  of  them 
pointing  out  the  fact  that  (Jynara  Scolyrnus  (the  Artichoke)  has 
the  woody  bundles  of  the  stem  scattered  through  the  cellular 
tissue  after  the  manner  of  Kymphtvacem  and  (■uciirbita^  giving  it 
an  apparently  endogenous  character.     He  also  describes  certain 
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elongated  thickened  cells  in  Pine-leaves,  which  resemble  bast  cells 
in  general  character,  but  are  widely  separated  from  the  fibro-vas- 
eular  bundles,  and  apparently  ''  suD-epidermaL" 

Dr.  Bennett  reports  from  Australia  a  case  of  poisoning  from  the 
seeds  of  Macrozamia  spircUis,  and  an  analysis,  which  shows  that 
they  contain  binoxalate  of  potash  as  the  poisonous  element. 

Mr.  Baker,  in  the  March  number,  reproduces  from  the  Refugium 
the  characters  of  his  new  Liliaceous  genus  Symea^  with  a  figure 
and  further  remarks. 

Rev.  E.  O'Meara  begins  an  account  of  Recent  Researches  in  the 
DiatomacecB^  principally  German,  which  promises  to  be  interest- 
ing and  timely.  He  rather  deprecates,  but  thinks  correct,  the 
proposed  change  of  the  name  JJiatomacece  to  RacciUariacedBy  on 
the  ground  that  RacciUaria  is  an  older  generic  name  than  Diato- 
fna.  Where  does  he  find  any  rule  requiring  that  an  order  should 
bear  the  name  of  its  oldest  genus  ? 

Dr.  Hance  contributes  a  note  on  Castanea  vulgaris  Lam.  (the 
name  he  adopts  for  C.  vesca  L.),  as  profitably  cultivated  for  its 
fruit  in  the  very  south  of  China ;  and  adds  some  remarks  about 
the  geographical  distribution  and  systematic  extent  of  the  species, 
which  seem  to  imply  that  he  would  include  in  it  even  (7.  pumHa^ 
our  Chinquaphi. 

The  other  leading  articles  relate  to  British  Botany;  but  one  of 
them,  viz..  Notes  on  the  Rritish  RamcUinas  in  the  Merharium  of 
the  Rritish  Museum^  by  the  ReVi  James  M.  Crombie,  is  of  gene- 
ral interest. 

Among  the  short  notes,  extracts,  etc.,  Prof.  Dickson  calls  atten- 
tion to  Irmisch^s  papers  in  the  Linnaea  and  Botanische  Zcitung, 
showing  that  in  j)elphiniwny  Anemone^  several  Umbdliferee^  etc., 
the  long  petioles  of  the  cotyledons  in  germination  unite  into  a 
narrow  tube,  from  the  base  of  which  the  plumule  usually  bursts, 
giving  the  appearance  of  a  hypocotvledonary  bud,  and  that  the 
case  of  Delphinium  nudicaule  mentioned  in  this  Journal,  vol.  ix, 
is  of  this  sort.  The  present  writer  had  overlooked  Irmisch's  papers. 
A  reference  to  them  was  promptly  given  in  this  Joui'naL 

Dr.  Kurz  announces  '^  dimorphism  "  in  the  Indian  species  of 
JEhranthemun.  From  his  account  it  is  clear  that  the  case  is  like 
that  of  RueUia^  so  long  familiar. 

Dr.  Carruthers  contributes  to  the  February  number  a  Review 
of  the  Contributions  to  Fossil  Botany,  published  in  Britain,  in 
1871,  with  critical  remarks. 

Notices  of  other  articles  will  be  given  hereafter.  a.  g. 

10.  FossU  Flora  of  GhrecU  Rritain. — With  much  satisfaction  we 
learn  that  Dr.  Carruthers  is  editing  a  re-issue,  in  monthly  parts, 
of  Lindley  &  Hutton's  Fossil  Flora,  to  which  he  is  to  add  a  sup- 
plementary volume,  to  contain  exact  delineations,  by  means  of 
wood-cuts  and  not  less  than  40  plates,  of  the  discoveries  in  Fossil 
Botany  since  1837,  together  with  descriptions  and  a  synopsis, 
which  will  bring  the  whole  work  up  to  the  state  of  the  science  at 
the  present  day."  This  will  be  a  most  important  work,  sure  to  be 
ably  and  faithfully  done.  ▲.  o. 
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es,  IB  nubliBh<<d  in  London,  and  coudnttpd  hy 
who  IB  so  well  and  favorably  known  in  hu 
f  Paris,  his  Alpine  Flowers,  Wild  Oardeu,  «p., 


11.  Tlie  Gardni,  a  "  Weekly  TDiistratcd  JoiitorI  of  Ganlening 
bi  all  it«  V)ratipIieB,"  is  of  about  the  size  and  extent  of  the  Athen- 
jBiim,  i.  e.,  smaller  than  the  tisrdeners'  Chronicle,  but  of  alKnit  the 
same  nuraher  of  pageB,  is  ^ 
Mr.  Wto.  Robinson,  who  i 
Parks  and  <i»rdens  of  Paris,  his  Alpin 

as  well  as  |>ei-soiially  to  those  who  had  the  pleasnre  of  nmkinsr  hia 
acquaintance  during  a  recent  visit  he  made  to  this  eouutry.  The 
publication  begun  toward  the  close  of  the  last  year,  so  th'ui  il  is 
now  in  its  first  Totume;  No.  17,  the  numl>er  for  March  16,eTTcnJ« 
to  p.  388.  It  fovers  a  somewhat  different  gronnd  from  (hat  of 
the  excellent  and  long  ertahliahed  tiardeueps'  Clironicle,  i?  mow 
devoted  to  lanilacape  gardeniiiff  and  ornamental  cultivation,  and 
aetms  admirjibly  adapted  to  the  wiints  and  taxtes  of  penllemwi 
who  are  interested  in  ruT«i  affairn.  Hy  anch  we  hear  it  highly 
apoken  of;  and  we  think  we  do  a  favor  to  those  of  that  class  who 
know  it  not  as  yet,  by  calling  attention  to  it.  We  shall  prohsr 
bly  have  occasion  to  make  some  extracts,  or  at  least  should  do  so 
if  we  could  find  room.  a.  o. 

in.    AsTBONOMY. 

1.  Z5LLNEK  on  (Ac  Xahire  of  Comelji.* — Amon|r  a  number  of  other 
matters  relating  to  the  history  and  progress  of  human  knowledge, 
the  volume  whose  title  is  given  below  contains  some  coutribntione 
to  the  theory  of  comets,  which  are  bo  novel  and  remariuble  as  to 
merit  more  than  a  passing  notice,  and  we  ^ve  a  brief  abslnK-t  of 
the  more  prominent  points  of  the  discussion.  As  important  to 
the  history  of  the  Bubjett,  the  author  has  I'aused  to  Ik-  reprinted 
the  two  celebrated  memoirs  of  Olbers  and  BeAsel  on  comets. 
These  are  followed  by  his  own  memoir,  entitled,  "  On  the  Stability 
of  Cosmical  Masses  and  the  Physical  Constitution  of  the  Cometa," 
in  which  it  ia  his  puroose  to  explain  the  observed  phenomena  by 
the  application  of  well  established  principles  of  physical  science, 
and  these  only. 

Starting  from  the  well  known  &ct  that  water,  mercary,  and 
many  other  substances,  even  in  the  solid  state,  give  off  vapor,  of  a 
certain  amount,  though  of  very  low  tension,  and  inferring  from  the 
characteristic  odors  of  the  metals,  that  they  also,  even  at  very  low 
temperatures,  are  constantly  giving  off  vapor,  though  of  an 
amount  too  small  to  be  recognized  by  any  of  the  tests  yet  em- 
ployed in  science,  it  follows  that  a  mass  of  matter  in  space  will 
ultimately  surround  itself  with  its  own  vapor,  and  the  tension  of 
the  latter  will  depend  upon  the  mass  of  the  body,  that  is,  upon  its 
gravitative  energy,  and  the  temperature.  If  the  mass  of  the  body 
18  BO  smalt  that  its  attractive  force  is  insufficient  to  give  to  the 
enveloping  vapor  its  maximum  tension,  for  the  existing  temper*- 

>  Ueber  die  Natur  der  Cometen  Beitrage  sur  GeechiiAte  uad  Theorie  dv 
ErtienntDisi ;  von  Johsiiii  Carl  Friedrich  Zollnpr,  ProTeBBor  no  der  UnivonilU 
I«ipzig.  Uit  X  TafelD.  Leipzig,  Verli^  von  Wilhelm  Bngtemum.  1672.  8TD. 
pp.  0,  S2S. 
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tore,  the  evolution  of  Tapor  will  be  continuooB  until  the  whole 
mass  is  converted  into  it. 

Then  comes  the  question  whether  a  mass  of  gas  or  vapor  under 
these  circumstances  would  be  in  a  condition  of  stable  equilibrium. 
Tlie  analytical  discussion  of  this  point  leads  to  the  result  that,  in 
empty  and  unlimited  space,  a  finite  mass  of  gas  is  in  a  condition 
of  unstable  equilibrium,  and  must  become  dissipated  by  continual 
expansion  and  consequent  decrease  of  density.  A  necessary  conse- 
<juence  of  this  result  is  that  the  celestial  spaces,  at  least  within  the 
hmits  of  the  stellar  uuiverse,  must  be  hlled  with  matter  in  the 
form  of  gas,  preeminently  that  of  the  terrestrial  atmosphere. 

The  author  then  proceeds  to  discuss  the  density  of  atmospherio 
air  upon  the  surfaces  of  the  celestial  bodies  and  in  space.  Assum- 
ing for  the  purposes  of  calculation,  and  in  accordance  with  the 
above-mentioned  considerations,  that  the  space  occu{)ied  by  the 
stellar  system  is  everywhere  filled  with  atmospheric  air,  and  tak- 
ing the  temperature  as  that  of  melting  ice,  he  finds  that  the  lower 

limit  of  density  for  a  portion  of  gas  in  space  is  t-^^   of  that   of 

the  air  at  the  earth's  surface,  a  value  so  small  that  a  mass  of  air 
which,  at  its  ordinary  density  upon  the  earth's  surface,  would 
occupy  a  volume  of  one  cubic  decimeter,  when  reduced  to  the  den- 
sity expressed  by  this  fraction,  would  fill  a  sphere  whose  radius 
would  not  be  traversed  by  a  ray  of  li^ht  in  less  than  10®*  years. 
Soch  a  medium  could  have  no  appreciable  effect,  either  upon  the 
rays  of  light  or  upon  the  motion  of  bodies  in  space.  The  value 
becomes  still  smaUer  if  the  temperature  of  space  is  taken  at  ^60° 
C.  with  Fourier,  or  at  —142°  C.  with  Pouillet. 

Any  solid  body  in  space  must,  by  virtue  of  its  gravitative 
energy,  condense  the  gas  to  form  an  atmosphere  upon  its  surface, 
and  the  density  of  this  gaseous  envelope  can  readily  be  calculated 
when  the  size  and  mass  of  the  body  are  known.     For  the  moon 

the  value  is  found  to  be  tjt^yi  ^^  ^^*^  ^^  ^^®  *^^  ^^  ^^^  earth's  sur- 
face, a  vanishing  quantity,  and  one  completely  in  accord  with 
the  fact  that  no  trace  of  a  lunar  atmosphere  has  ever  been 
detected.  For  the  larger  planets,  on  the  other  hand,  the  value 
becomes  very  great,  so  great  in  fact,  that  the  high  density  of 
their  atmospheres  must  occasion  perceptible  effects,  by  absorption, 
upon  the  bght  reflected  from  tnem,  and  the  result  lends  a  new 
interest  to  the  peculiar  spectra  of  Uranus  and  Neptune,  as  well  as 
of  Jupiter,  which  appear  to  exhibit  lines  resulting  from  atmo- 
spheric influences. 

K  a  fluid  mass,  a  meteoroid  for  instance,  should  exist  at  a  dis- 
tance from  the  sun  or  anv  body  capable  of  radiating  heat  to  it,  its 
temperature  would  be  that  of  the  surrounding  space,  and,  if  ics 
mass  were  not  too  great,  a  slow  evaporation  would  convert  it 
after  the  lapse  of  sufficient  time  into  a  sphere  of  vapor.  Should 
the  fluid  mass,  on  the  contrary,  approach  the  sun,  the  solar  heat 
would  occasion  a  continuous  development  of  vapor  on  the  sun- 
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wsrd  side  of  it,  until  the  whole  were  vaporuEed  in  a  time  incom- 
parably short  with  reference  to  the  interval  necessary  in  the 
former  case,  and  the  smaller  the  amount  of  matter  the  shorter  this 
time  would  be.  The  smaller  comets,  which  often  have  the  appear- 
ance  of  sdberical  masses  of  vapor,  are  examples  of  bodies  of  such  a 
nature,  rrot  ZdUner  thinks  there  is  no  improbability  of  the 
existence  of  such  fluid  masses  in  space,  consisting  of  water  or  of 
liquid  hydro-carbons,*  and  the  spectra  of  some  of  the  nebulae  and 
smaller  comets  confirm  the  idea  very  strongly. 

The  peculiarities  already  mentioned  are  readily  explained  by 
reference  to  the  general  properties  of  fluid  substances.  The 
comets,  however,  offer  others  which  are  the  result  of  other  causes, 
namelv,  their  8€lf4umino9itf/,  and  the  formation  of  a  train^  with  a 
special  relation  of  the  latter,  in  its  position  and  direction,  to  the 
sun. 

As  to  the  origin  of  the  former  of  these  phenomena,  the  question 
ariseiB,  under  what  circumstances  can  a  vaporous  or  gaseous  mass 
become  self-luminous  ?  and  only  two  causes  are  known  through  the 
operation  of  which  this  can  happen.  These  are,  first,  elevation  of 
temperature,  as  by  combustion,  and  second,  electrical  excitement 
The  former  of  these  causes  the  author  sets  aside,  on  account  of  its 
insufiiciency  and  the  theoretical  difficulties  and  contradictions 
which  it  involves.  The  second,  therefore,  must  be  assumed  to  he 
the  efficient  cause,  unless  recourse  is  had  to  unknown  agencies, 
and  this  the  purpose  of  the  investigation  excludea  Granting  that 
electricity  may  oe  developed  by  the  action  of  solar  heat,  if  not  in 
the  process  of  evaporation,  at  least  in  the  mechanical  and  molecu- 
lar disturbances  resulting  from  it,  we  have  a  cause  sufficient  to 
account  both  for  the  self-luminosity  of  the  comets  and  the  forma- 
tion of  their  trains.  It  is  shown,  moreover,  by  numerous  experi- 
ments, that  the  production  of  electricity  by  similar  processes 
within  the  limits  of  our  experience  is  a  well  established  fact. 

The  spectrum  of  the  vaporous  envelope  of  a  comet  illuminated 
in  this  manner  must  necessarily  be  that  produced  by  the  passage 
of  an  electrical  discharge  through  vapor  identical  in  substance 
\\ith  a  portion  at  least  of  the  cometic  nucleus,  from  which  the 
envelope  is  derived.  As,  according  to  the  supposition,  water  aud 
liquid  hydro-carbons  are  important  constituents  of  these  bodies, 
the  spectra  of  the  comets  should  be  such  as  belong  to  the  vapors 
of  these  substances,  and  in  this  manner  the  reseml>lance  and  par- 
tial coincidence  of  the  observed  cometic  spectra  with  those  of 
gaseous  hydro-carbons  is  explained. 

The  author  next  proceeds  to  consider  the  formation  of  the  train. 
The  form  and  direction  of  this  appendage  to  the  comet  indicate 
the  action  of  a  repulsive  force.  Gibers  in  1812  had  found  the 
existence  of  a  repulsive  force  necessary  to  the  explanation  of  the 
direction  and  form  of  the  train,  and  though  in  his  memoir  upou 
the  great  comet  of  ISl  1  he  carefully  abstains  from  the  expression 
of  a  decided  opinion  upon  its  nature,  he  remarks  that  one  can 

*  See  note,  p.  479. 
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acaroely  fiail  to  think  of  Bomething  analogous  to  electrical  attrac- 
tion and  repulsion.  Bessel  also,  in  his  memoir  upon  Halley's 
comet,  published  in  1886,  shows  a  like  caution,  but  clearly  recog- 
nijEes  the  similarity  of  the  phenomena  to  those  produced  by  elec- 
tricity and  magnetism,  and  feels  compelled  to  admit  the  action  of 
a  polar  force.*  After  citing  these  opinions,  and  remarking  that 
the  phenomena  point  to  an  action  of  the  sun  at  a  distance  differ- 
ent nrom  the  force  of  gravitation,  Pro!  Z5llner  asserts  that  the 
assumption  of  an  electrical  action  of  the  sun  upon  the  bodies  of  the 
solar  system  is  necessary  and  sufficient  to  account  for  all  the  essen- 
tial and  characteristic  phenomena  of  the  vaporous  envelope  and 
the  train. 

He  then  discusses  the  quantitative  difference  in  the  effect  of 
gravitative  and  electrical  forces  upen  ponderable  masses  at  a  dis- 
tance, and  shows  that,  when  a  body  is  at  the  same  time  under  the 
influence  of  both  these  agencies,  with  an  increase  of  the  mass 
there  results  a  preponderance  of  gravitation  over  electricity,  and 
with  a  sufficient  decrease  in  the  mass  the  contrary.  Hence  the 
nuclei  of  the  comets,  as  masses,  are  subject  to  gravitation,  while 
the  vapors  developed  from  them,  as  consisting  of  very  small  par* 
ticles  or  molecules,  yield  to  the  action  of  the  fi*ee  electricity  of 
the  sun.  An  analytical  investigation  of  the  motion  of  a  small 
sphere  under  the  action  of  gravitation  and  atmospheric  electricity, 
based  upon  HankePs  numerous  and  very  careful  researches  upon 
the  determination  of  atmospheric  electricity  according  to  an  abso- 
lute standard  (nocA  absolutem  Mcisse),  leads  to  the  remarkable 
result  that,  supposing  the  free  electricity  of  the  sun  to  be  no 
greater  than  that  which  has  repeatedly  been  observed  on  the 
earth's  surface,  and  to  be  uniformly  distributed,  it  would  commu- 
nicate to  a  sphere  having  a  diameter  of  11  millimeters  and  a 
weight  of  j^  of  a  milligram,  and  starting  from  the  sun,  by  the 
time  it  had  moved  as  far  away  as  the  mean  distance  of  Mercury, 
a  velocity  of  8,027,000  meters,  or  408*4  geographical  miles  per 
second,  or  such  that  in  two  days  it  would  pass  over  a  space  of 
70,540,000  geographical  miles.  The  comet  of  1680  developed  in 
two  days,  when  near  its  perihelion,  a  train  of  60,000,000  miles. 

*  M.  Faye  aasumedf  for  explanation  of  the  peculiar  appearances  of  a  comet's 
tram,  a  repulsive  force  as  existing  between  bodies  at  a  high  temperature,  and  at 
•n  effect,  or  one  of  the  modes  of  action,  of  heat,  a  cause  which  cannot  be  regarded 
as  confirmed  by  known  facts  or  by  experiment 

Prof  W.  A.  Norton,  in  1869,  in  discussing  the  phenomena  of  Bonati's  cornet^ 
assumed  electricity  to  be  the  repelling  force,  and  appears  to  have  been  the  first  to 
entmciate  distinctly  the  adequacy  of  this  force  to  produce  the  observed  effects,  and 
to  give  the  rationale  of  its  action.  Ho  says,  *'I  conceive  the  telescopic  nucleus  of 
a  large  oomet  to  consist  of  an  atmosphere  of  aqueous  vapor,  or  of  a  vaporous  and 
gaseous  atmoe^there  combined,  condensed  upon  an  inner  nucleus  more  or  less  cov- 
ered with  water,  or  water  partly  in  the  condition  of  ice.  In  the  case  of  the  teles- 
copic comets  this  central  mass  is  probably  altogether  wanting.  The  vaporous 
atmosphere  of  the  nudeuH  experiences  variations  of  electrical  excitement  under 
the  influeuce  of  the  sun; — after  the  same  manner  that  the  eartli's  atmosphere  is 
affected  by  the  sun.  ♦  ♦  ♦  ♦  It  is  these  electric  discharges  •  ♦  *  tliat,  as  I  con- 
ceive, disengage  the  particles  of  aqueous  vapor,  or  nebulous  matter  so-called ;  and 
impel  them  off  with  a  certain  velodty."  This  Journal,  May,  1869,  p.  100. — jl  w.  w. 
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These  are  magnitudes  of  the  same  order,  and  show  that  it  is  sufficient 
to  attribute  to  the  sun  electrical  energy  not  greater  than  that 
which  is  observed  at  the  earth's  surface,  to  account  satisfactorily 
for  the  appearances  presented  by  cometic  trains,  and  that  it  is  quite 
unnecessary  to  assume  the  existence  of  some  otherwise  unknown 
repulsive  force. 

furthermore,  comets  have  appeared  with  trains  directed  toward 
the  sun,  and  such  a  direction  is  easily  explained  by  the  supposition 
of  opposite  instead  of  like  electrical  cnaracters,  which  accords 
perfectly  with  the  phenomena  observed  in  the  development  of  elec- 
tricity by  vapor-streams  in  the  hydro-electric  machine,  where,  as 
is  well  known,  the  sign  of  the  electricity  depends  upon  the  pres- 
ence or  absence  of  various  substances  in  the  boiler  or  the  tubes. 

The  theory  acquires  an  additional  interest,  and  a  strong  confir- 
mation, irom  Schiaparelli's  remarkable  discovery  of  the  identity 
of  the  paths  of  certain  comets  with  great  meteor-streams,  since 
the  meteoric  masses  must  inevitably  be  converted  into  vapor  on 
approaching  the  sun,  even  at  great  distances  if  composed  of 
liquid  matter,  but  only  on  a  comparatively  near  approach  if  solid, 
with  the  exhibition  of  the  characteristic  appearances  of  the  comets. 

The  author  applies  the  results  of  these  investigations  to  various 
details  of  the  peculiarities  observed  in  different  comets,  and  to  the 
related  questions  of  cosmical  physics  in  their  bearing  upon  the 
moon's  atmosphere,  the  corona,  zodiacal  light,  polar  auroras,  and 
the  phosphorescence  of  the  nocturnal  skv,  and  other  phenomena. 
A  later  portion  of  the  volume  contains  a  lively  discussion  of  Tyn- 
dalPs  theory  of  comets.  a.  w.  w. 

2.  New  Planets, — The  planet  (110),  the  discovery  of  which,  by 
Prof.  Watson,  on  the  4th  of  April,  was  announced  in  the  May 
number  of  this  Journal,  was  discovered  independently,  at  a  later 
date,  April  9th,  by  Mr.  Paul  Henry,  at  Paris. 

The  planet  (120)  was  discovered  by  Mr.  Borelly,  at  Marseilles, 
on  the  evening  of  the  lOtb  of  April.  On  the  evening  of  the  11th 
of  April,  this  planet  was  also  independently  discovered  by  Prof. 
Peters,  at  the  Litchfield  Observatory  of  Hamilton  College,  llie 
clouds  prevented  a  second  observation  until  April  16th.  The  fol- 
lowing ()bservati(^n8  were  made  by  Prof.  Peters: 

1872  April  11,  14"  m.t.        K.  A  12"    O""    5*        Dec  — 4°  69' 

"-       16,   13"  37'"  29^  11"  56'"  52*'-42  -4°  44'  39"'l 

u       17^   iji.     ^m  i(5«  uh  5(5m  20«-96  —4°  42'  15"-8 

"       19,   11"  52'^'     8«  11"  55'"  13^-69  -4''  37'     l"-6 

3.  Discovery  of  a  7iew  Planet :  by  James  C.  Watson. — I  have 
discovered  another  planet  belonging  to  the  group  between  Mars 
and  Jupiter.     It  shines  like  a  star  of  the  eleventh  magnitude. 

The  following  are  the  only  complete  observations  of  it,  which  I 
have  vet  made. 

Ann  Arbor  M.  T.  (121)  a  (121)  6 

1872,  May  12,  14"  13'"  42'*      16"  20'"  37-^58      -18"'  53'     9-''4         5 
13,  11     13    22        16     19     59-35      -18    52   46*   2         6 
Daily  motion,     Aa=-.44»     a5z=  +  0'26" 
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IV.   Miscellaneous  Scientific  Intelligence. 

1.  On  the  occurrence  of  Petroleum  in  the  Island  of  Santo 
Domingo  :  by  W.  M.  Gabb.  (Editorial  correspondence,  dated 
Sto.  DominfiTO,  April  20,  1872). — We  must  ada  to  the  known 
localities  of  oitununous  products  in  the  West  Indies  a  single  local- 
ity in  the  Dominican  Kepublic.  This  is  a  spot  about  three  miles 
north  of  the  town  of  Azua,  on  a  stream  called  **el  Agua  hediondo," 
or  stinking  water.  The  spot  reminded  me  strikingly  of  the  Cali- 
fornia petroleum  springs,  not  less  in  the  existence  of  oil,  pitch,  and 
gas,  than  in  the  usual  oroken-down  steam  engine  and  fragments  of 
artesian  well  tools  lying  scattered  around.  The  spring  makes  its 
appearance  as  a  stagnant,  torpid  pool,  exuding  slowly  through  a 
heavy  gravel  deposit.  A  very  small  area  in  the  vicmity  is  cov- 
ered by  deposits  of  pitch ;  for  half  a  mile  down  the  now  dry  bed 
of  a  rain-water  stream  the  gravel  or  sand,  as  the  case  may  oe,  is 
more  or  less  cemented  by  an  impure  pitch,  sometimes  plastic, 
ofbener  hardened  to  asphaltum.  The  pools  of  the  spring  and 
neighboring  excavations  contain  a  dirty  water  rendered  brown  by 
contact  with  the  oil,  and  on  the  surface  is  a  thin  pellicle  of  liquid 
petroleum,  dark  brownish-green  to  reflected  light,  and  a  reddish 
Drown  by  transmitted  light.  On  rubbing  a  drop  in  the  palm  of 
the  hand  it  does  not  disappear  as  readily  as  the  oil  of  California ; 
and  the  odor  b  not  so  mucn  like  kerosene,  but  rather  fetid. 

An  attempt  was  made  during  the  '^  oil  excitement''  of  1865  or 
1866  to  bore  here.  The  usual  tools  were  taken  to  the  spot  and 
eventually  abandoned.  In  the  piece  of  pipe  yet  remaining  is  a 
small  accumulation  of  oil,  through  which  bubbles  up  a  gas.  It  is 
inodorous  and  is  not  inflammable.  At  the  distance  of  a  few  yards 
is  a  depression  where  there  are  several  gas  jets,  and  where,  over 
the  whole  area,  there  is  not  a  single  blade  of  grass  or  any  other 
vegetation. 

I  consider  this,  locality  especially  interesting,  because  it  is  the 
only  spot  in  the  whole  Republic  of  Santo  Domingo  where  bitumin- 
oos  products  are  found,  and  because  of  its  resemblance  in  so  many 
respects  to  the  localities  I  have  seen  in  California.  It  also  agrees 
with  the  springs  of  Trinidad  in  its  appearance  and  mode  of  occur- 
rence. See  report  of  the  Colonial  (reologists,  London,  1860,  pp. 
134  et  seq.  See  also  Schomburgh,  Hist,  of  Barbadoes,  pp.  553 
and  569. 

2.  Terrestrial  magnetism^  a  measure  of  the  sun*s  rate  of  rotation  ; 
Ch.  Hobnstbin. — The  changes  in  the  three  elements  of  terrestrial 
magnetism,  viz,  the  declination,  inclination,  and  horizontal  inten- 
sity, appear  to  run  in  a  cycle  of  26*33  days.  In  1870,  the  periodic 
change  in  the  declination  at  Prague  was  equal  to  0''705  sin 
(35  +190°20'),  X  equaling  0  on  January,  1870,  and  360°  on  January, 
1871.  This  oscillation  is  a  little  greater  at  Vienna.  The  oscilla- 
tion in  the  inclination  in  1870  was  a  third  that  of  the  declination 
and  that  of  the  intensity  about  24  units  in  the  fourth  place  of 
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decimals.  The  cycle  correBpondtt  therefore  with  the  time  of  the 
enn'e  rutxtion,  the  mean  of  which  U  '26*33  duye.  The  mngnetic 
needle  thiit>  affordfi  a  Dew  method  of  determiniDg  tlie  period  for 
synodiu  rotation.  By  it  we  arrive  at  the  trne  period  of  rotation 
of  24-55  days,  which  la  almost  identical  in  valiis  with  that  deduced 
from  the  BpotBof  the  equatorial  solar  Eonc — 24 -541  days,  according 
to  Sparer. — Acad.  Sci.  Vienna,  from  Les  Monde*,  April  25. 

3.  T/ie  Metric  Systan  of  Weights  and  Mea*ure»  ;  An  address 
delivered  before  the  conTOcation  of  the  UoiverBity  of  the  St.at«  of 
'J(iw  York,  at  Albany,  August.  1871  ;  by  Frkubrick  A.  P.  Bak- 
AKU,  S.T.D.,  LL.D,,  PrcBident  of  Columbia  College,  New  York, 
1872.  Bvo.  pp.  194. — President  Baniard's  address  on  the  Metric 
System  was  delivered  in  obedience  to  a  resolution  of  the  Board  of 
Trustees  of  Columbia  College,  requesting  him  to  attend  the  convo- 
cation of  the  UniverBity  of  New  York,  at  Albany,  in  August, 
1871,  and  explain  to  that  body  how  far  the  views  of  the  Faculty 
of  Columbia  College,  in  respect  to  the  Metric  System  of  Weights 
and  Measures,  are  in  accordance  with  those  of  a  committee  made 
to  the  convocation  on  that  subject  the  previous  year.  From  this 
statement  it  is  obvious  that  the  discussion  must  partake  some- 
what of  A  controvefsial  character ;  but  it  is  managed  with  excel- 
lent taate  ami  fairneiss  in  tliis  particular.  The  singularly  illogical 
positions  of  the  eminent  reporter  of  the  former  year,  adverse  to 
the  adoption  of  the  metric  system,  are  controverted  without  t^ 


But  the  I 

ture  of  real  and  permanent  value.  Like  all  his  writings  this  ad- 
dress is  characterized  by  completeness,  exactness  and  clearness  of 
statement.  He  divides  his  subject  uniler  the  following  heads, 
"Origin  :in<l  Nature  of  lhL'_  Metric  System  ;  Ri.'ecnt  ju-oyrefis  of 
Metiological  Reform;  Objection  to  the  Metric  System  considered;" 
and  in  a  series  of  Appendices  and  Notes  he  adds  important  data 
"  On  the  Unification  of  Moneys ;  Effect  upon  existing  contracts  of 
a  change  in  the  legal  weight  of  coins  ;  The  New  System  of  Coin- 
age of  the  Japanese  Empire ;  On  Capacity  Measures  and  the 
Weight  of  a  given  volume  of  Vater;  On  Kater's  determination  of 
the  weight  of  a  cubic  inch  of  water;  On  the  legislation  of 
Great  Britain  and  of  British  India  in  regard  to  the  Metric  Sys- 
tem ;  On  the  extent  to  which  the  Metric  System  has  been  adopted." 
This  address  must  remain  a  classic  in  our  language  for  its  able 
and  impartial  discussion  of  the  important  subject  of  weights  and 
measures,  and  cannot  fail  to  exerciso  an  important  influence  in 
advancing  and  strengthening  the  public  appreciation  of  the  world- 
wide importance  of  this  subject,  leading,  it  is  to  be  hoped,  at  no 
late  day  to  the  adoption  of  the  only  system  which  has  any  chance 
of  success  as  a  universal  standard,  viz.,  the  Metric  System. 

B.  6. 

4.  Die  Naturgeselee  der  FtUterung  der  landwirthschqfUichen 
Ifiltzthiere,  von  Dr.  Phii.  Theodor  von  Gobben,  637  pp.  8vo., 
with  36  wood  cuts,  Leipzig,  1872.    C.  L.  Hirschfeld. — This  work, 
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so  far  as  we  have  had  time  to  examine  it,  appears  to  be  an  admir- 
able digest  of  the  vast  mass  of  materials  which  has  accumulated 
— within  the  last  20  years  very  rapidly — bearing  on  the  subject 
of  animal  nutrition,  considered  both  as  a  branch  of  physiologi- 
cal science  and  as  an  art.  After  an  introductory  chapter  on 
*'  Matter  and  Force,"  the  parts  of  the  animal  body  are  described, 
in  respect  to  their  structure  and  functions ;  then  the  Chemistry 
of  the  Tissues,  Juices  and  Secretions ;  and  thirdly  the  Processes  of 
Life  and  Growth — Respiration,  Metamorphosis  of  Tissues,  Diges- 
tion and  Resorption — are  discussed.  The  titles  of  the  other  chapters 
are  Individual  Kinds  of  Cattle  Food :  the  preparation  of  Fodder  and 
Feeding:  The  availability  (Ausnutzung)  of  Cattle  Food:  History 
of  Doctrines  of  Nutrition :  Present  State  of  the  Doctrines  of  Nu- 
trition: The  Production  ot  Work:  The  Production  of  Fat:  The 
Production  of  Flesh :  The  Production  of  Milk :  The  Production  of 
Wool :  Reproduction  and  Nutrition :  The  Practical  Farmer  and 
the  Doctrines  of  Feeding.  Appendices,  Tables,  and  a  copious  In- 
dex complete  the  book. 

The  author.  Professor  at  the  Royal  Bohemian  Agricultural 
Academy  at  Liebwerd,  gives  equal  justice  to  fundamental  investi- 
gations like  those  of  Pettenkofer  and  Voit,  and  to  the  many  em- 
pirical trials  which  have  been  conducted  with  such  patience  and 
skill  at  the  various  experiment  stations  in  Germany  and  elsewhere. 
He  combines  the  hitherto  too  isolated  results  of  physiologists, 
chemists  and  agriculturists,  of  philosophers  and  practicians,  in 
a  manner  that  cannot  fail  to  be  advantageous  to  all  who  have 
occasion  to  occupy  themselves  with  the  subjects  of  his  treatise, 
whether  for  elementary  or  advanced  study.  The  contrast 
between  this  masterly  work  and  anything  under  a  similar  title 
which  Englbh  literature  has  yet  produced,  is  humiliating  to  the 
latter.  s.  w.  j. 

5.  Pocket^ook  of  Mechanics  and  JSngineering^  cohtaining  a 
memorandym  of  facta  and  contiection  of  Practice  and  Theory  : 
by  John  W.  Nystrom,  C.E.,  11th  ed.,  revised  and  greatly  enlarged 
with  original  matter,  512  pp.,  12mo.  Philadelphia,  1872  (J.  B. 
Lippincott  &  Co.). — This  "Pocket-book"  is  an  exceedingly  con- 
venient companion  for  people  of  all  trades  and  professions,  far 
more  so  than  is  implied  in  the  title.  It  meets  the  necessities  not 
only  of  practical  engineers  and  mechanics  in  the  calculations  which 
their  work  requires,  but,  also  of  all  who  have  anything  to  do  with 
figures  beyond  casting  up  ordinary  accounts,  and  is  especially  a 
desirable  hand-book  for  the  scientific  and  even  the  ordinary 
traveler.  Besides  containing  the  many  tables  and  formulas  of 
use  to  the  engineer  and  mechanic  in  all  oranches  of  work,  it  gives 
others  for  the  use  of  the  barometer  in  determining  heights,  tables  of 
loganthms,  and  of  logarithmic  and  natural  sines,  tangents,  etc. ;  of 
squares,  cubes,  square  roots  and  cube  roots  for  numbers  from  1  to 
1 ,600 ;  of  the  circumference  and  area  of  circles  for  diameters  from 
1  to  1,000;  of  the  coins,  weights  and  measures  of  the  world;  of 
the  flags  of  nations ;  of  the  areas  of  the  continents ;  of  the  distances 
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of  niaues  over  thin  and  othtr  countries;  also  au  almanac  for  the 
19tn  century;  an  astronomcal  almanac;  the  deaf  and  dumb  alpha- 
bet, et«. 

6.  An  SSementary  J^anuat  of  Chemistry,  abridged  from  Eliot 
aiid  Storor's  Manual,  with*  the  co&peration  of  the  authors,  bj  Mr. 
Ru't.KT  NiniDLS,  AsBistani  ProfeBsor  of  General  Chemietry  in  the 
MuseiMshtisetts  Institute  of  Technolngy.  370  pp.  New  York, 
18'2,  IvIbod,  Blakeman,  Taylor  &  Co. — This  is  an  abridgement 
and  revision  of  the  Manual  of  loorganio  Cliranistry,  witli  vtiich  is 
incorjHvrated,  under  carbon,  the  elements  of  organic  chemistry  in 
twme  70  pages.  It  retains  the  excellencies  of  the  Manual,  by  its 
dimensions,  is  better  adapted  to  most  of  our  colleges,  academies, 
and  schools,  is  mnoh  improved  for  the  class-room  by  judicious 
paragraphing,  and  is  unquestionably  one  of  the  best  text-books  in 
the  langnaee. 

7.  7w  Popular  &'ience  Monthly,  conducted  by  E.  L,  Youmans. 
Each  number  128  pp.  8vo.  Published  by  D.  Ajipleton  &  Co., 
New  York.— The  first  number  of  this  imjiortant  monthly  appeared 
in  May.  Tlie  two  issued  treat,  as  the  title  implies,  of  subjects 
that  Hre  now  especially  oeoupying  the  popular  mind.  The  largest 
topic  is  man  in  his  various  relations,  zoological,  geological,  social, 
political,  educational,  religious,  f^tc. ;  and  the  widest  range  of  opin- 
ion is  presented  on  some  of  theee  subjects,  in  the  different  paper*. 
Herbert  Spencer  commences  in  these  numbers  a  series  of  able 
papers  on  Social  Sdcnoe  or  Sociology.  Other  articles  treat  of  the 
ecbpse  of  the  eun ;  the  sun's  spots :  Vesuvius ;  the  supergtitiona  of 
medicine ;  the  artificial  production  of  stupidity  in  schools ;  the 
physiological  position  of  alcohol,  and  various  miscellaneous  topics 
of  interest.  The  June  No,  has  as  a  frontispiece  an  excellent  por- 
trait of  Sir  Charles  LyelL 

,  OBrrUABT. 

Db.  William  Sithpsoh. — As  these  last  pages  are  going  to 
press,  we  learn  that  Dr.  Stimpson  died  on  the  evening  of  the  26th 
of  May.  He  had  recently  returned  from  a  dredging  expedition 
across  the  Gulf  of  Mexico,  and  had  been  very  ill  since  his  return. 
He  has  for  many  years  been  well  known  as  one  of  the  leading 


A  Catalogue  of  the  Birds  of  Eftnsas,  by  Frank  H.  Snow,  Prof.  Nat.  Hin.  ai 
Meteorology  in  the  Uoivaraity  of  Kbdub,  at  I^wrencs.  Contributod  to  t 
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Abbe^  C.y  table  for  the  computation  of 
relatiye  altitudes,  31. 

eclipse  of  nun  in  1869,  264. 

Acetic  acid,  electrolysis  of  the  substitut- 
ed derivatiyes  of,  Moore^  177. 

Acoustical  ezperiments,  Mayer ^  267. 

AgoMtZy  A.y  application  of  photography 
to  natural  historj,  noticed,  156. 

Agaasu^  L.,  fish-nest  in  the  Sargasso 
Sea,  154 

Alcohol,  ethylic,  method  of  estimating. 
Lea,  365. 
absolute,  preparation  of,  214. 

Altitudes,  see  heigfiis. 

Ammonia-platinum  bases,  215. 

Anthropological  Inst,  of  N.  Y.,  Journal, 
noticed,  160. 

Aquarium  at  Naples,  397. 

Arctic  explorations,  Petermanny  51. 

Arizona,  exploration  in.  232. 

Association,  American,  notice  of  meet- 
ing, 398. 
British,  notice  of  meeting,  398. 

Asteroid,  new,  Waiaon,  367,  480. 
Luther^  392. 

Astronomical  observations,  Washing^n, 
for  1869,  appendix  to,  70. 

Astronomische    Tafeln    und     Formeln, 
noticed,  71. 

Amine,  140. 

Aurora  of  Feb.  4, 1872,  TWntny,  273, 391. 

Auroras,  recent  in  U.  S.,  LoatniSj  389. 

B 

BatUofiy  Historie  desPIantes,  noticed,  307. 

BarktTy  O.  F,^  chemical  abstracts,  139, 
37a,  465. 

Barnard,  F.  A.  P.,  address  on  metric 
system,  noticed,  482. 

Battery,  new  thenno,  465. 

Baudrimtmiy  decomposition  of  potassium 
chlorate,  370. 

BefUhamj  revision  of  Cassia,  noticed.  376. 

Berihtmld^  elephant  or  mastodon  tusk  in 
Colorado,  302,  373. 

Betaine  of  the  phosphonis  series,  142. 

BUUngSy  E.,  fossils  in  the  Winooski  mar- 
ble at  Swanton,  Yt,  145. 

of  the  so-called  Huronian  of  ^?ew- 
foundland,  223.  ' 

*  The  Index  contains  the  general  heads,  Botany.  Geology,  Mineralogy,  Zoology,  and  ander 
each  the  titles  of  Articles  referring  thereto  are  collected. 


BiUingSf  E.,  question  of  priority,  270. 

new  Paleozoic  fossils,  352. 

remarks  on  the  Taconic  controversy, 
466. 
Boecky  A.y  Crustacea  Amphipoda,  noticed, 

80. 
Boston,  climate  of.  Painty  395. 
Botanical,   notices  Gray,  58,   147,  306, 
376,  472. 

intelligence,  474. 
Botanist  to  the  Department  of  Agricul- 
ture, dismissal  of,  315. 
Botany — 
Absorption  of  water  by  leaves,  473. 
Anatomy,  comparative,  of  the  Cycada- 

ce»,  Coniferse,  and  GTentacea},  60. 
Anatomy  of  the  flowers  and  fruit  of 

misletoe,  61. 
Baillon's  Histoire  des  Plantes,  307. 
Cassia,  Bentham's  Revision  of,  376. 
Catalogue  of  Plants  of  the  U.  8.,  381. 
Euphorbia,  infloresceuce  in,  151. 
Fertilization  of  Conifenc,  etc.,  379. 
Heer's  Flora  Fossilis  Arctica,  64. 
Fossil  Flora  of  Great  Britain,  475. 
Garden,  The,  noticed,  476. 
Georum,  Prodromus  Monographias,  no- 
ticed, 306. 
Habitat  of  parasitic  plant,  change  in, 

473. 
Hooker's  Icones  Plantarum,  58. 
Journal  of  Botany,  noticed,  474. 
King's  geological  exploration   of  the 

40th  Parallel,  62,   M8« 
Manna  from  a  linden,  238. 
Mier's  Contributions,  noticed,  147. 
Miiller  on  Cyatliium  of  Euphorbia,  380. 
Oliver's  Flora  of  Tropical  Africa,  64. 
Oregon,  plants  of,  150. 
Primulaceai,  structure  of  pistil  in,  59. 
Report  by  C.  H.  Peck,  noticed,  473. 
Santalaoea;,  anatomy  of  flower  in,  60. 
Saunders'  ReAigiuin  Botanicum,  150. 
Welwitsch's  Sartum  Angolense,  58. 
See  further  under  Geoloot. 
Bouchardaty    transformation    of   glauco- 

sides,  301. 
BottssingcuUt,  manna  (Vom  a  linden,  238. 
Brooks  and  PumpeUy,  age  of  copper-bear- 
ing rocks  of  like  Superior,  428. 
Brttah,  G.  J,y  Appendix  to  Dana's  Min- 
eralogy, noticed,  375. 


Cunplioric  add.  preparatiim  nr, 

G&piUiiy  altraction,  in. 

Carbon,   direct  Diidatioo  of,  to  meilitic 

Hcid,  G6. 
CAoK,  P.  E;  minfall  at  San  Prancisco, 

331. 
new  method  or  estimaiing  the  siid'i 

mass,  392. 
Olu^mical  abstracts,   Gibbi,  SI,  211,297, 

Birter,  139,  371,  4S5. 
GbemiBtry,  BostoD  Joumal  uf.  noticed,  7S. 
Obica^o  Acad,  of  Scienws,  1G8. 
(7fave,  nuimoniB-plstinuni  bMea,  21S. 
Cobalt,  ammoniaca]  compoiindB  of,  399, 
roieo-  and  luteo-,  new  salts  or,  300, 
Cocb[noal,  coloring  matMr  of.  111. 
Colorado  expedition,  39(1. 
Comet,  obaorvatiODS  oa  Encko's,   Yiyuag, 

81. 
Oometa,  ZolIner'B  work  on  the  nature,  of, 

Dotieed,  176. 
Cook,   G.  S.,  geo]o(tical  report,  notioed, 

306. 
Ooohe,  Handbook  of  British   Fungi,  ni 

ttceO,  474. 

Cape,  E.  D.,  Eonaas  vertebrate  foMils,  61 

new  genua  of  fossil  maramalfl,  224. 

Orai&OBaurianB   from   Kansas,   □< 

ticai,   374, 

Coma,    ravorsal    of    spoctnim-linea    of 

BiBtallic  Topora,  466. 
Cox,  E.  T.,  geological  report,  noticed,  30! 
Orofi,  H.   I!.,   OQomaloua  production  of 


Oyclopicdia,  anaiial,  noticed.  78, 

D 
DaU  and  SAoriemiii*r,  aurino,  HO. 
Dana,  E.  S.,  composition  of  the  Labra- 

dorib)  rooks  of  Water ville,  18. 
Dana,  J.  D.,  notice  of  the  address  of  T. 
S.  Hunt  before  the  Amer.  Association, 
8G,  319. 

Green   Ml   geolog/,  the  quortzite, 
179,  360, 
supposed  legs  ofTrllobitea,  231. 
CoralBond  Coral  Islands,  QOfiood,305, 
Appeuilii  to    Mineralogy,   aotiood. 
375. 
on  the  true  Taconic,  168. 
Datason,  J.  IV.,  tree  ferna  and  other 
alls  from  the  Duvonian,  230. 

geological  structure  and  mineral 
resources  of  Prince  Edward  la,  Doljccd, 
32:1. 


G.  W.,  correcled  limgitudo  remits 
IBB  N.  A.,  397. 
'He  Laski,  J.,  glacial  action  oa  Ut.  Kalah- 
I     din,  27, 

Delesae  et  Lapparent,  Rovue  de  Gfolo- 
I     gie,  noticed,  80. 
iDolpino,  Fertilization  of  ConiferK,  etc, 

noticed,  370, 
Dcschanel,  A.  P.,  TrcatiBO  on  Natural 

Philosophy,  notioed,  210. 
DisdllatioD,   fractional,   improvement  in 

method  of,  314. 
DiltdiKbur,   wave-lengths  of   Fraunho- 

fer's  lines,  291. 
I)olbtar,  A.  E,  new  method  of  measur- 
ing the  velodtj  of  rotation,  21«. 
Dred^ng  expedition,  Hassle rdeep-eea,  73. 
Ducheoe,  G.  B.,  Troaliae  on  Localized 
Electriution,  noticed,  240. 
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Earthquake  in  New  England,  Bodxtoi, 
233. 

Earthqiiakea,  worltaof  Perrey,  noticed.  19, 

Eclipse,  see  Stm. 

Ehreaberg,  C.  0.,  organisms  from  aOnoe- 
pheric  Eources,  ootioed.  SO. 

Electrolysis   of  Uie  substituted  deriva- 
tivea  of  acetic  acid.  Moore,  177, 

Electro-motive  action  of  liquids  separa- 
ted bj  membranes,  JYowbridge.  342. 

SImmtj/a;  prepantion  of  abadute  alco- 
hol, 214. 

Emery,  R.,  relative  proportion  of  iron  and 
anlphur  in  Iowa  coal,  34. 
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Flame,  new  sensitive  singing,  Geytr,  340. 

fbrd,  .?.   W.,  new  species  of  primordial 
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issil,  see  Geolooy, 

Pmunhofer's  lines,  wave-lengths  of,  297. 
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Qahb,  W.  M,,  Petrolfiun  in  San  Domingo, 
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Geological  and  mineralogical  notesontbe 
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Geological  report,  Haydon's,  noticed.  117, 
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Genih,  F.  A.,  minerEl  resourcea  of  Horlli 

Carolina,  noticed,  140. 
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&nelm,  AVauC,  Handbuch  der  Chemie, 
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Gray,  A.,  botanical  notices,  5B,  Ml,  30B, 


Hailstones  of  salt  and  sulphide  of  iron, 

239. 
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solar.  Johyaon,  439. 
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geologies]  reports,  noticed,  147,376. 
Yellowstone  national  park,  294. 
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Heir]/,  synthesis  of  oialuric  acid.  141. 
Hilcheock,   C.  H.,  Norian  rocks  in  New 
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Plerosauria,  JUartk,  241. 
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aloohol  when  prosetit  in  methjlic  »I- 

oahol,  see. 
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new   stai-flahea  and    crinoid    from 
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new    species    of   foasils    from   the 
Cincinnati  group,  423. 
Mercuric  sulphide,  amorphous, « 

in  nature,  Moort.  42. 
Mercury,  school  ahip.  cniiae  of,  396. 
Meteor  in  Ueiioo,  23G. 
Meteoric  collection  of  C.  U.  Shepard.  336. 
Meteoric  iron,  71. 

from  El  Dorado  Co.,  CaL,  Shtpard, 
43S, 
Meteorite,  Greenland,  38S. 

n  soon  sin,  Zx^oni,  69. 
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noticed,  483. 
itq/er,  Betaine  of  the  phosphorus  series. 

142, 
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Woodward,  406, 
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Uifri,  Contributions  to  Botany,  noticed, 

141. 
Mineralogica]  notes  on  the  mining  dis- 
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Diamonds,  occurrence  in  Xanthophyl- 
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nampshlre,  Dana,  48. 
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Nevada,  exploration  in,  232. 
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Lecoq,  Henry,  153. 

Leaormand,  8.  R.,  154 

L^veille,  Jean,  152. 

Milde,  Julius,  153. 
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Rohrbach,  Paul,  163. 
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U.  8.  Naval,  Appendix  to  observa- 
tions, 70. 
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PainCj  R.  2!,  eclipse  of  sun,  Sept.  29, 
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Petroleum  in  San  Domingo,  481. 
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Phosphines,  aromatic,  367. 
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dation of,  368. 
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Surgical  cosea  treated   in   0.  S.  Army, 
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Limulus,  development  of,  471. 
Iiobater,  early  stage*  of,  Smith,  401. 
Molliiacan  fimna  of  New  England,  ad- 
ditions to,  Veirill,  209,  281. 
Periodicals,  new,  noticed,  383. 
Phosphoreecence  of  animals.  156. 

of  eggs  of  glow  worm,  73. 
Radinta  from  the  coast  of  N,  Carolina. 

FernB,  432. 
Tomocaria  Peircoi,  Smilh,  373, 
See  further  under  Gkoloqy, 
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